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3.6 Sole in Sub-area IV 
3.6.1 Catch trends 
The total nominal landings in 1993 reported to ICES 
were 29,069 t. The estimate of the Working Group of 
the 1993 landings was 31,170 t compared to 29,349 tin 
the previous year (Table 3.6.1). The agreed TAC for 
1993 was 32,000 t. The estimates of the unreported 
landings have decreased considerable in recent years. 
Historical trends in landings are given in Figure 3.6.3. 
In the last four years the landings have been at a high 
level and dominated by year classes 1987 and 1991. 
3.6.2 Natural mortality, maturity, age composi-
tions, mean weight at age 
Age compositions, weight and length at age were avail-
able for the 1993 landings on a quarterly basis from 
Belgium, Denmark, the Netherlands and UK (England 
and Wales), accounting for 93 % of the total international 
landings. The SOP of the combined 1993 age composi-
tion was 1% higher than the total landings. Revisions 
were made to the 1991 and 1992 data as a consequence 
of revisions in the national landings and in the unre-
ported landings. The revisions for 1992 were minor, but 
the 1991 catch was estimated to be 12% lower than 
previously. No estimates of discards are available to the 
Working Group. 
Weights at age in the stock are measured as second 
quarter weights of the catch. The age compositions and 
weights at age in the catch and in the stock are given in 
Tables 3.6.2, 3.6.3 and 3.6.4. 
A knife-edged maturity-ogive was used in all years, 
assuming full maturation at age 3. Natural mortality has 
been assumed constant over ages and years at a level of 
0.1, except for 1963, when a value of 0.9 was used to 
take account of the effects of a severe winter (Anon., 
1980). 
3.6.3 Catch, effort and research vessel data 
Catch and effort data were available for four fleets. 
Three fleets were used in the tuning of last year's assess-
ment. The BTS has been included for the first time. The 
tuning data are presented in Table 3.6.5. The "Nether-
lands all Fleets" is a beam trawl fleet, whose effort is 
measured in million Horse Power days. The other three 
fleets are surveys. The SNS (Sole Net Survey) is a 
coastal survey carried out by the Netherlands with a 6-m 
beam trawl in October. The German SOLE A survey is 
carried out in May in the south-eastern North Sea with 
a 7-m beam trawl. The BTS (Beam Trawl Survey) is 
carried out by the Netherlands in the southern and 
south-eastern North Sea in August and September using 
a 8-m beam trawl. 
3.6.4 Catch at age analysis 
The tuning procedure used in the assessment is XSA 
with shrinkage. The tuning was performed using data 
over a 10 year period. Retrospective runs were carried 
out over a period of 5 years in order to inspect the 
performance of the tuning configuration. A trial con-
figuration, using last year's options which gives equal 
weight to all observations in years used in the tuning, 
indicates a consistent over-estimation of mean fishing 
mortality in the last data year (Figure 3.6.1). 
The observed retrospective patterns are related to a 
decline in catchability in the Dutch fleet, which gives 
considerable weight to the estimate of fishing mortality. 
The decline in catchability appears in most age groups in 
the last 5-7 years. The surveys do not show these 
trends. The fishing mortality in the terminal year is 
consistently over-estimated by the assumption of con-
stant catchability in the model and the weight given to 
the older data. Excluding the first three data years from 
the tuning, or weighting the influence of these years 
down, the retrospective behaviour in the last three years 
disappears (Figure 3.6.1). Both runs gave almost ident-
ical results. For the final assessment a run with a tri-
cubic taper over 10 years has been chosen. 
Table 3.6.6 specifies the configuration of the method 
and gives the diagnostics of the tuning. Figure 3.6.2 
shows the trend in log catchability residuals in the tuning 
fleet. The diagnostics of the tuning indicate that the 
tuning fleets give almost no information about the 1 year 
old survivors. Except for the 1 and 2 year olds, most 
weight has been given to the Dutch beam trawl fleet and 
to a lesser extent to the BTS survey in the estimation of 
the survivors. The SNS and SOLEA surveys give most 
weight to the age 2 estimates. In age groups older than 
10, the influence of the shrinker on the combined esti-
mate is increasing. 
Compared to last year's assessment, the estimates of 
F(2-8) in 1991 and 1992 have been revised downwards 
by 14 and 18 % respective! y. This is caused by taking 
account of the observed decrease in catchability in the 
Dutch beam trawl fleet in the present assessment. The 
trend in the catchability of this fleet observed this year 
differs from the assessment made last year, where it 
increased in 1991 and 1992. This increase, observed last 
year, has disappeared by the inclusion of the 1993 data 
and the revision of the 1991 data. Consequently, esti-
mates of the strength of the 1988 and 1989 year classes 
have been revised upwards by 21 and 35% respectively 
and the SSB in 1991 and 1992 has been revised upwards 
by 9 and 32%. 
The results of the VPA are presented in Tables 3.6.7 
and 3.6.8. 
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3.6.5 Recruitment estimates 
Average recruitment in the period 1957-1991 was 134 
million (arithmetic mean) or 97 million (geometric 
mean) 1-year-old fish. 
No independent indices of recruitment were available 
from pre-recruit surveys carried out in 1994 since the 
surveys were not complete at the time of the meeting. 
Like last year, it is expected that these indices will 
become available after the meeting of the present Work-
ing Group and will be made available to ACFM in 
November 1994. 
Preliminary estimates of recent year classes were made 
using the log regressions between the indices available 
from surveys carried out in previous years with the 
1-year-olds from the VPA using RCT3. These series 
are the same which were available to last year's meeting 
plus the 1 and 2 year old indices of the Dutch BTS. The 
indices are given in Table 3.6.9. The options used in 
RCT3 were the same as those used last year and are 
listed in Table 3. 6.10. The results are given in the same 
table. 
1991 year class: The available indices indicate that this 
year class appears to be a very good one. On the UK 
coast it was around average strength as 0-group. The 
estimate provided to ACFM last year was 274 million 
1-year-olds. The weighted estimate of RCT3 is 332 
million compared with 326 million estimated by the 
VP A. The estimate from the VP A has been used in the 
prediction 
1992 year class: This year class was virtually absent as 
0- and 1-group in the continental surveys. In the UK 
nursery areas it was, however, average as 0-group and 
good as 1-group. The year class was absent in the age 
composition of the 1993 landings. The BTS estimates it 
to be average at age 1 but poor at age 2. RCT3 esti-
mates it at 71 million. The estimate of RCT3 has been 
used in the prediction. 
1993 year class: This year class was also virtually absent 
as 0-group in the continental surveys. In the UK nursery 
areas it was about average strength as 0- and 1-group. 
Also the BTS estimates it as average. The RCT3 esti-
mate is 86 million and has been used in the prediction. 
3.6.6 Historical stock trends 
Trends in landings, recruitment, fishing mortality and 
SSB are shown in Figure 3.6.3 and in the assessment 
summary table (Table 3.6.11). 
Average fishing mortality F(2-8)u has increased since 
1957 from 0.14 to around 0.50 in the mid-eighties. In 
the last five years it has been reduced and is fluctuating 
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at around a level of 0.42. 
The recruitment of North Sea sole shows considerable 
variation from year to year. In recent years two out-
standing year classes appeared (born in 1987 and 1991) 
which are dominating in the landings. Year classes 1988 
and 1989 were above GM average but year classes born 
in 1990, and 1992 were below average. 
Trends in SSB are associated with the occurrence of 
strong year classes. It was at a historically high level 
near 150,000 t in the years 1961-1963 but decreased 
sharply thereafter due to high natural mortality in the 
cold 1963 winter. The 1963 year class built it up again 
to 105,000 tin 1966. Thereafter it decreased due to an 
increase in fishing mortality and the absence of a very 
strong year class. In the period 1973-1989 it has fluctu-
ated between 25,000 t and 45,000 t. In 1990, it 
increased sharply to 96,000 t when the 1987 year class 
recruited to the SSB and remained high in 1991 and 
1992. Last year it decreased to 61,000 t but is expected 
to increase again in 1994 when the 1991 year class 
recruits to the SSB. 
3.6. 7 Biological reference points 
Figure 3.6.4 shows the SSB/recruitment scatter plot. At 
the observed levels of biomass there are no indications 
that recruitment has declined. Most historical observa-
tions of recruitment are made at SSB levels higher that 
35,000 t. Only two observations are available at levels 
of SSB below 35,000 t, in both cases associated with 
above average recruitment. The plot does not indicate a 
particular level of MBAL based on biological arguments. 
Since recruitment is uncertain at SSB levels below 
35,000 t, caution should be exercised when the SSB 
enters this region. 
The SSB recruitment plot also shows the position of 
Fmed and F93. F93 is higher than Fmed but the differ-
ence is not significant. 
The input parameters for the yield and 
biomass-per-recruit calculations are given in Table 
3.6.12. The weights at age used were the averages of 
the last three years in the catch and in the stock. The 
exploitation pattern used was the average of the last 
three years in the VPA scaled to the 1993 level. The 
results of the calculations are given in Table 3.6.13 and 
Figure 3.6.5. 
The biological reference points are almost at the same 
position as last year and are as follows: 
Fo.l Flow Fmax Fmed F93 Fhigh 
0.09 0.10 0.23 0.34 0.46 >0.91 
3.6.8 Short-tenn forecast 
Catch forecasts for 1994 and 1995 are obtained using 
program WGFRANS that also performs a sensitivity 
analysis. The input parameters for the forecast and the 
sensitivity analysis are given in Table 3.6.12. The stock 
numbers for ages 1 and 2 in 1994 were estimated from 
recruitment surveys and may have to be changed by 
ACFM when new information on the recruitment of 
recent year classes becomes available from the 1994 
recruitment surveys. 
The management options are presented in Table 3. 6.14 
and Figure 3.6.6. Table 3.6.14 also presents the CV' of 
the predicted values. A status quo level of fishing mor-
tality has been assumed for 1994 in the prediction. The 
expected catch in 1994 is 35,000 t. The spawning stock 
biomass will increase to 85,000 t in 1994 when the 
strong 1991 year class recruits to the SSB. At a status 
quo level of fishing mortality in 1995, the expected catch 
is 27,000 t leaving a SSB of 67,000 tin 1996. 
Probability profiles of the expected yield in 1994 and the 
SSB in 1995 are given in Figure 3.6.7 a-d. The 95% 
confidence intervals of the expected status quo yield in 
1994 are 26,000 and 46,000 t respectively. The expected 
status quo yield in 1994 of 36,000 t is higher than the 
agreed TAC of 32,000 t. The 95% confidence intervals 
of the expected status quo yield in 1995 are 16,000 and 
38,000 t respectively. The TAC is within the 95% confi-
dence intervals. 
Figure 3.6.8 shows the sensitivity of the forecast of the 
predicted yields in 1994 and 1995 and the predicted 
biomasses in 1995 and 1996 to the input parameters. The 
most important factors seem to be the level of assumed 
fishing mortality in 1994 and 1995 and the estimate of 
the 1991 year class. 
Figure 3.6.9 shows the partial variances (proportions), 
estimated from a linear analysis for the forecast. They 
show how the variability in the input parameters contrib-
utes to the variance of the predicted yields and 
biomasses. The measurement error of the 1992 year 
class contributes most to the variance of predicted yield 
in 1995 and SSB in 1995. The variance of the yield in 
1994 is mostly determined by the 1991 year class esti-
mate and the assumed level of fishing mortality in 1994. 
The measurement error of the 1992 year class and the 
level contributes most to variance in the yield in 1995 
and the SSBs in 1995 and 1996. 
3.6.9 Medium-tenn projections 
Medium-term predictions were made for a period of 10 
years to estimate 95 % confidence intervals of the pre-
dicted yields, SSB and recruitment at a status quo level 
of fishing mortality and for a level of 0. 8 Fsratus quo assu-
ming no stock-recruitment relationship. The results are 
presented in Figures 3. 6.10 and 3. 6 .11. The model was 
run with 500 simulations. The estimates of the 95% 
confidence intervals of the predicted yield and SSB 
increase with time and stabilize after 1997, indicating 
that from this year onwards the prediction of yield and 
SSB is unreliable. The estimate of recruitment is uncer-
tain from 1995 onwards. 
3.6.10 Long-tenn considerations 
The SPLIR model has been used to estimate the prob-
ability that SSB will decrease below this level in the long 
term. This model is described in ICES C.M.1994/G:43. 
Basically the model estimates the variability on the 
yield- and biomass-per-recruit curves due to the 
observed variability in recruitment. The model was run 
over 500 years. 
The results are shown in Figure 3.6.12. At the present 
level of fishing mortality (F(2-s)=0.457) the probability 
that the spawning stock will be below the level of 35,000 
tin any year in the long term is 0.2. If the fishing mor-
tality is reduced to 80% of the present level, the prob-
ability that this happens will decrease to about 0.05. The 
distribution of expected yields is almost the same for all 
levels of fishing mortality. This corresponds to the 
flat-topped yield/recruit curve, which is typical for this 
stock (Figure 3.6.5). 
3.6.11 Comments on the assessment 
The consistency of this assessment and previous assess-
ments is shown in the quality control diagrams (Table 
3.6.15). The quality control diagrams show there is a 
tendency to revise F downwards. This has been taken 
into account in the present assessment. 
The 1994 assessment is not consistent with the 1993 
assessment with regard to the estimated fishing mortality 
in 1991 and 1992. An explanation of this and the conse-
quences for the estimates of recruitment and SSB is 
discussed in paragraph 3.6.4. 
In general there is a lack of reliable effort and cpue 
data. The effort of the only commercial fleet used in the 
tuning is from a mixed fishery on plaice and sole and 
contains a certain proportion of effort exclusively 
directed to plaice. Changes in the directivity of this 
fishery towards one of these species or other species 
have been observed depending on the availability of the 
species (catch rates, catch restrictions) but cannot be 
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quantified. The decreasing trend in catchability in the 
last 5-7 years can be explained by a change in the dis-
tribution of this fleet induced by the plaice box. The 
plaice box covers significant spawning areas for sole in 
the second quarter, where these fish aggregate. These 
spawning areas were important fishing areas for the 
beam trawl fleet of vessels > 300 HP, the largest com-
ponent in the sole fishery. Since the introduction of the 
plaice box the area is prohibited for these vessels and 
their effort has been directed elsewhere. 
Other CPUE and effort series (Table 3.6.16) could not 
be used either because they were biased by national 
restrictions on the amount of sole allowed to be landed 
by trip or because they were based on estimates in local-
ized areas. The historical trends in these series do not 
correspond at all with the converged trends in the assess-
ment. 
In the past, weights at age of sole have shown significant 
trends. In the mid-sixties and early seventies a signifi-
cant increase in weight at age (about 40%) was 
observed. This increase in weight at age has been 
explained by an increase in growth. In last year's report 
it was demonstrated that in recent years a relatively 
small, but probably significant, decrease in weight at age 
has been observed in sole as well as in plaice. The 
decrease in weight at age has continued in 1993. The 
reasons for these changes are not yet fully understood. 
The short-term forecasts take account of the change in 
weight at age by assuming an extrapolation of the mean 
weight at age of the last three years. The medium- and 
long-term models used by the Working Group do not 
take account of a possible further decrease. 
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3.6.12 Management advice 
Apart from changes in technical measures, such as 
changes in the minimum mesh size, closed areas and 
closed seasons, which are directed to changing the 
exploitation pattern or the protection of certain stock 
components, most management advice given by ACFM 
relates to changes in the level of fishing mortality. Many 
heavily exploited commercial stocks require a reduction 
in the level of fishing mortality, either to maintain these 
within historically observed safe levels or to improve the 
expected yields. The most obvious way to achieve a 
reduction in fishing mortality is by reducing the fishing 
effort. 
In the case of North Sea sole the relationship between 
the level of fishing mortality and various indices of 
international fishing effort are, however, rather poor. 
Fishing mortality is rather constant over a wide range of 
effort. Last year's report shows the relationship between 
mean F and international effort derived from Dutch and 
Belgian CPUE indices. Similar poor relationships have 
been demonstrated in other flatfish and roundfish stocks 
by various Assessment Working Groups in the past. 
In the case of sole it is obvious that total effort has 
increased significantly in the last 20 years and while the 
fishing mortality shows only a minor increase. The 
problem clearly needs to be investigated in much more 
detail. Studies on this problem should be encouraged. In 
the meantime, the observed lack of a relationship 
between F and effort should be kept in mind when 
attempts are made to achieve a reduction in fishing 
mortality by means of a reduction in effort. 
Table 3.6.1 Nominal catch (tonnes) of SOLE in Sub-area IV and landings as estimated by the Working Group, 1982-1993 
Year Belgium Denmark France 
1982 1,927 522 686 
1983 1,740 730 332 
1984 1,771 818 400 
1985 2,390 692 875 
1986 1,833 443 296 
1987 1,644 342 318 
1988 1 '199 618 487 
1989 1,596 1,020 312 
1990 2,389 1,428 352 
1991 2,977 1,307 465 
1992 2,058 1,359 548 
1993 2,783 1,661 484 
all landings reported to ICES 
unreported landings estimated by the Working Group 
1993 data are provisional 
No data on discards available 
l'.,:} 
~:., 
---1 
Germany 
Fed. Rep. 
290 
619 
1,034 
303 
155 
210 
452 
864 
2,296 
2,107 
1,880 
1,378 
Netherlands UK (Engl. Other Total Unreported 
& Wales) countries reported landings 
17' 749 403 21,577 2 
16,101 435 19,957 4,970 
14,330 586 1 18,940 7,899 
14,897 774 3 19,934 4,313 
9,558 647 2 12,934 5,267 
10,635 676 4 13,829 3,539 
9,841 740 28 13,363 8,227 
9,620 966 65 14,443 7,378 
18,202 1,484 276 26,427 8,706 
18,758 1,605 361 27,580 5,955 
18,601 1,237 321 26,004 3,345 
22,015 688 60 29,069 2,101 
Grand 
Total 
21,579 
24,927 
26,839 
24,247 
18,201 
17,368 
21 ,590 
21,821 
35,133 
33,535 
29,349 
31 '170 
TABLE 3.6.2; SOLE, North Sea 
International catch at age ('000), Total, 1984 to 1993. 
----------------------------------------------------------------------------------------------------------
I Agel 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 I l----l---------l---------l---------l---------l---------l---------l---------l---------l---------l---------1 
I 1 I 191 I 165 I 373 I 92 I 10 I 115 I 837 I 117 I 968 I 1 I 
I 2 I 30734 I 16618 I 9351 I 29208 I 13187 I 4 614 0 I 12023 I 13217 I 6875 I 4 924 0 I 
I 3 I 43931 I 43213 I 184 94 I 21703 I 47140 I 18211 I 103898 I 25468 I 44442 I 16032 I 
I 4 I 22554 I 20286 I 17703 I 9210 I 1524 8 I 22583 I 9779 I 77535 I 16211 I 30944 I 
I 5 I 8791 I 94 03 I 7745 I 6623 I 4400 I 4700 I 9360 I 6666 I 37758 I 13866 I 
I 6 I 741 I 3556 I 5522 I 3133 I 3890 I 1695 I 3824 I 3842 I 2472 I 24159 I 
I 7 I 854 I 209 I 2272 I 1527 I 1554 I 1455 I 1164 I 1829 I 3064 I 1483 I 
I 8 I 1043 I 379 I 110 I 892 I 898 I 655 I 1273 I 760 I 790 I 1206 I 
I 9 I 524 I 637 I 282 I 94 I 526 I 4 67 I 604 I 743 I 428 I 4 83 I 
I 10 I 242 I 200 I 620 I 114 I 38 I 24 0 I 268 I 325 I 478 I 187 I 
I 11 I 209 I 192 I 355 I 176 I 34 I 45 I 324 I 329 I 175 I 305 I 
I 12 I 14 6 I 189 I 173 I 142 I 86 I 36 I 59 I 386 I 242 I 109 I 
I 13 I 30 I 94 I 126 I 69 I 42 I 49 I 28 I 18 I 143 I 84 I 
114 I 24 I 33 I 105 I 56 I 10 I 27 I 63 I 16 I 7 I 115 I 
I 15+1 243 I 267 I 305 I 167 I 111 I 95 I 215 I 169 I 255 I 110 I 
----------------------------------------------------------------------------------------------------------.. 
TABLE 3.6.3; SOLE, North Sea 
International mean weight at age (kg), Total catch, 1984 to 1993. 
I Agel 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 I l----l---------l---------l---------l---------l---------l---------l---------l---------l---------l---------1 
I 1 I .153 I .122 I .135 I .139 I .127 I .118 I .124 I .127 I .14 6 I .125 I 
I 2 I .171 I .187 I .179 I .186 I .175 I .173 I .182 I .185 I .177 I .167 I 
I 3 I .221 I .216 I .213 I . 205 I . 217 I .216 I .226 I .209 I .213 I .196 I 
I 4 I .286 I . 288 I .299 I .271 I .270 I . 288 I .290 I .263 I .259 I .239 I 
I 5 I .361 I . 357 I .357 I .353 I . 353 I .335 I . 368 . 314 I .299 I . 263 I 
I 6 I . 386 I . 427 I . 4 07 I . 374 I . 428 I . 374 I . 390 I . 4 28 I . 380 I .300 I 
I 7 I .465 I . 447 I . 4 85 I . 428 I . 4 83 I . 4 56 I . 4 01 I . 4 34 I . 410 I . 334 I 
I 8 I .555 I . 54 4 I . 54 3 I . 4 80 I . 519 I . 4 90 I . 4 97 I . 4 55 I . 4 59 I . 4 38 I 
I 9 I .575 I . 612 I • 568 I . 380 I . 558 I .472 I . 457 I . 505 I . 4 84 I . 4 89 I 
I 10 I .512 I . 634 I .536 I .577 I . 594 I .509 I • 564 I . 54 8 .527 I .608 I 
I 11 I .655 I .509 I .575 I .637 I . 807 I . 681 I 0 622 I . 513 ,590 I ,559 I 
I 12 I ,631 I .656 I . 633 I .612 I . 714 I .630 I . 517 I • 508 . 471 I • 583 I 
I 13 I .722 I . 767 I . 631 I . 659 I . 754 I .711 I .571 I .819 .610 I . 632 I 
I 14 I .845 I . 801 I . 788 I .726 I .771 I . 636 I • 4 61 I . 74 2 ,776 I .597 I 
I 15+ I .707 I .680 I . 715 I .698 I . 694 I .729 I . 630 I . 552 . 639 I . 637 I 
TABLE 3.6.4; SOLE, North Sea 
Stock mean weight at age (kg), 1984 to 1993. 
I Agel 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 I l----l---------l---------l---------l---------l---------l---------l---------l---------l---------l---------1 
I 1 I .050 I .050 I . 050 I .050 I . 050 I . 050 I . 050 I .050 I .050 I .050 I 
I 2 I .133 I .127 I .133 I . 154 I .133 I .133 I .148 I .138 I .156 I .128 
I 3 I .203 I .185 I .191 I .192 I .193 I .195 I . 203 I .183 I .195 I .182 
I 4 I .268 I . 267 I .278 I .259 I .260 I .290 I .292 I .253 I .259 I .227 
I 5 I . 34 8 I . 324 I . 34 4 I .349 I .335 I • 34 8 I .356 I . 300 I .308 I .262 
I 6 I .386 I . 381 I . 423 I . 381 I . 4 08 I . 339 I . 4 38 I . 4 06 I . 399 I . 293 
I 7 I . 4 88 I .380 I . 4 94 I . 405 I . 417 I .410 I .391 I . 4 37 I . 4 06 I .339 
I 8 I . 591 I .626 I .487 I .457 I . 472 I . 4 75 I . 4 86 I . 501 . 470 I .472 
I 9 I . 567 I . 554 I . 587 I .308 I . 4 85 I . 418 I . 4 71 I • 551 I . 4 95 I . 420 
I 10 I . 559 I . 589 I .546 I .512 I . 455 I . 4 62 I . 496 I . 4 30 I . 54 4 I . 534 
I 11 I .632 I . 517 I .681 I . 624 I . 829 I . 704 I • 682 I . 64 0 . 4 88 I .559 
I 12 I . 731 I . 734 I . 64 5 I . 580 I . 655 I • 787 I . 550 I .640 • 4 42 I . 505 
I 13 I .873 I . 74 0 I . 737 I . 572 I . 535 I .716 I .789 I . 4 30 .578 I .676 
I 14 I • 952 I . 642 I .939 I .690 I . 84 7 I • 616 I • 4 58 I 1.109 . 672 I . 574 I 15+1 ,700 I . 673 I . 887 I .681 I . 687 I .730 I .749 I .650 .628 I . 662 
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TABLE 3.6.5 North Sea Sole Tuning input fleets 
NS SOLE Tuning data <<NETH>> <<TRI>> <<GER>> VBEEK (5/10/94) RSOLEF.DAT 
104 
>>NETHERLANDS ALL FLEETS<< 
79, 93 
1, 1, 0, 1 
1, 15 
44. 9, 1. 00, 7721.2, 35400.6, 12904.4, 2096.5, 2657.4, 1490.0, 641.6, 177.2, 323.3, 104. 9, 
45.0, 462 .1, 938.3, 11061.0, 14294.5, 4914.8, 938.1, 1731.7, 1133.1, 214.3, 17.0, 347.8, 
46. 3, 391.2, 26036.0, 2756.0, 5720.5, 6094.5, 2265.5, 586. 6, 531.3, 439.4 ' 98. 9, 15.3, 
57.3, 2572.0,24290.1,38683.0, 1085.1, 2638.3, 3214.2, 961.1, 234.8, 352.9, 287.6, 80.2, 
65. 6, 381.0, 31274.7, 36706.2, 16386.3, 375.1, 7 68. 9, 1117.8, 531.2, 237.5, 168.1, 338.6, 
70.8, 186.7, 26976.3, 37398.3, 18212.1, 6529.0, 301.2, 4 92. o, 633.5, 321.8, 123.7, 130. 9, 
70.3, 126. 2, 12923.7, 34685.4, 16979.4, 7239.6, 2536.8, 146.5, 285 .1, 426.8, 84. 9, 68.7, 
68.2, 354. 6, 8027.0, 13755.0, 13809.8, 6353.7, 4342.4, 1712.2, 71.8, 223.4, 405.6, 211.1, 
68.5, 73.7, 23918.9, 18282.7, 7081.1, 5313.1, 2608.3, 1095.7, 566. 4, 57.0, 78.0, 7 9. 7' 
76. 3, 1.00, 12191.9, 40595.2, 12448.9, 2982.9, 2955.6, 1274.8, 652.4, 384.5, 30.4, 25.4, 
61. 6, 1.00, 40284.3, 13165.6, 17489.4, 2688.9, 1099.4, 1134.4, 409.4, 333.9, 161. 6, 8. 9, 
71. 4, 119. 3, 9071.1, 84629.7, 7242.0, 6586.7, 1965.0, 634. 6, 819.2, 375.9, 137. 6, 134.1, 
68.5, 40. 0, 7336.6, 17182.4, 59754.0, 4638.3, 2137.6, 682.7, 312.1, 392.3, 156.6, 98.4, 
71.1, 833. 9, 5055.0, 34088.9, 11138.4, 29622.1, 1458.1, 2063.2, 447.7, 216.0, 272.3, 74.5, 
7 6. 8, 1.00, 39284.5, 10948. o, 24132.0, 9625.4, 18624.0, 887.1, 811.5, 236.1, 66.4, 186.3, 
>>Tridens sns survey<< 
70, 93 
1, 1, 0. 666, 0,750 
1' 4 
1, 4 938, 74S, 204, 31 
1, 613, 1961, 99, 7 
1, 1410, 341, 161, u.1 
1, 4 686, 905, 73, 3S 
1, 1924, 397, 69, 0.1 
1, 597' 887, 17 4, 44 
1, 1413, 7 9, 187, 70 
1, 3724, 7 62, 77, 85 
1, 1552, 1379, 267, 27 
1, 104, 388, 325, 60 
1, 4483, so, 99, 45 
1, 3739, 1411, 51, 13 
1, 5098, 1124, 231, 7 
1, 2640, 1137, 107, 43 
1, 2359, 1081, 307, 102 
1, 2151, 709, 159, 59 
1, 37 91, 465, 67' 30 
1, 1890, 955, 59, 15 
1, 11227, 594, 284, 81 
1, 3052, 5369, 248, 50 
1, 2900, 1078, 907, 100 
1, 1265, 2515, 527, 607 
1, 11081, 114, 319, 194 
1, 1351, 34 8 9, 4 6, 166 
>>So1ea survey<< 
80,93 
1, 1, 0.333, 0.417 
2, 10 
1, 3.8, 27. 6, 26. 1, 15.0, 1. 3, 3.5, 1. 8, o.s, 0.1 
1, 43. 6, 2. 7, 7. 6, 4. 6, 2.2, 0. 4, 0. 6, 0.5, 0.2 
1, 17. 1, 48. 4, 1. 4, 5.3, 2. 9, 2. 1, 0.4, 1. 0, 0.4 
1, 74.0, 50.0, 23.3, 0.8, 1. 8, 1. 1, 0. 9, 0. 1, 0.2 
1, 13.1, 84.4, 34.4, 14. 9, o.s, 1. 5, 1.5, 0.8, 0.2 
1, 4. 9, 32.8, 40.4, 9.0, 3.0, 0.2, 0.3, 0.2, 0.1 
1, 7 .1, 9.5, 8.4, 7 .1, 2.3, 0. 6, 0.0, 0.2, 0.1 
1, 11. 8, 17.3, 7. 4, 3. 4, 1. 8, 0.5, 0.2, 0.0, 0.0 
1, 4. 2, 16.3, 7. 9, 1. 5, 1. 1, 0. 9, 0.2, 0. 1, 0.0 
1, 24.4, 24. 9, 21.4, 4. 6, 1.2, 1. 0, 0. 9, 0.2, 0.1 
1, 7. 0, 52. 6, 7. 8, 2. 8, 0.8, 0.2, 0. 1, 0.1, 0.0 
1, 9.5, 34. 1, 87.2, 10.0, 6. 9, 1. 1, 0. 4, 0.2, 0.4 
1, 1. 2, 25. 8, 11.2, 25. 6, 3. 6, 0. 8, 0. 7, u. 0, 0.1 
1, 15.47, 8. 92, 82.47, 29. 36, 33.83, 2.58, 0.88, 0. :'>6, 0.06 
>>BTS survey<< 
85, 93 
1, 1, 0.666, 0.750 
1' 7 
1, 2.372 6.021 3. 959 1. 612 0. 593 0.216 0.019 
1, 5.935 4.883 1.555 1. 037 0.458 0.225 0.109 
1, 6.101 9.842 2. 4 97 0. 768 0.551 0.192 0.148 
1, 70.609 11.138 3. 060 0.802 0.160 0.157 0.088 
1, 8.021 60.486 3. 199 4.089 0.530 0.189 0.144 
1, 18.991 19.400 19.486 0.950 0. 693 0.229 0.084 
1, 3.328 17.372 4. 597 9.119 0.260 0.481 0.132 
1, 67.816 24.403 9.134 2.484 3.442 0.115 0.174 
1, 4.954 24.505 2. 652 3. 930 1.670 3.266 0.029 
85.5, 7 7. 0' 53.7, 476.1 
16.5, 32.5, 23.7, 432.2 
102.4, 56. 9, 4. 4, 173.2 
41.7, 157.3, 7. 9, 141.1 
15.0, 2. 0, 157. 6, 143.2 
90.3, 6. 4, 14.5, 155.4 
113. 3, 61. 9, 9.1, 134.5 
124. 6, 73.4, 88.5, 247.6 
80.1, 36. 4, 32.0, 123.4 
42.7, 26 .1, 3.2, 60.9 
22.7, 16.2, 10.0, 40.0 
42.5, 10.1, 12. 6, 138.2 
180.5, 6.3, 6.0, 48.1 
170.3, 74.4, 3. 9, 107.5 
50.2, 41. 6, 59.1, 21.8 
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Table 3.6.6 North Sea Sole TUNING options and diagnostics 
VPA Version 3.1 (fvlSDOS) 
7/10/1994 1t:J:29 
Extended Survivors Analysis 
North Sea Sole, sexes combined *** reduced data set *** RSOLIND.DAT 
CPUE data from file RSOLEF.DAT 
Catch data for 10 years. 1984 to 1993. Ages 1 to 15. 
Fleet, First, Last, First, Last, Alpha, Beta 
year, year, age 
' 
age 
>>NETHERLANDS ALL FL 1984 1993 1 14, .000, 1.000 
>>Tridens sns survey 1984 1993 1 4' .666, . 750 
>>Solea survey<< 1984 1993 2 10, .333, .417 
>>BTS survey<< 1985 1993 1 7, . 666, .750 
Time series weights : 
Tapered time werghting applied 
Power = 3 over 10 years 
Catchability analysis : 
Catchability dependent on stock size for ages < 3 
Regression type = C 
fvlinimum of 5 points used for regression 
Survivor estimates shrunk to the population mean for ages < 3 
Catcrtabi l i ty independent ,=,f aqe f·=·r ages >= 7 
Terminal population estimation 
Survivor estimates shrunk towards the mean F 
of the final 5 years or the 5 oldest ages. 
S.E. of the mean to which the estimates are shrunk 
fvlinimum standard error for population 
estimates derived from each fleet = .300 
Prior weighting not applied 
Tuning converged after 
Reqression we1ghts 
.U20, .116, 
30 iterations 
.284, .482, . 670, .820, . 921' 
.500 
. 976, .997, 1.000 
Continued 
table 3.6.6 continued 
Regression statist1cs 
Fleet : Y:+IETIIEF:l.NIDS .1\LL FL 
A';:Jes with q dependent ~~n yea1 '::lass strenqth 
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q 
1, 1.32, -.348, 12.84, . 22, 10, 3.71, -12.47, 
2, 1.08, -.252, 6. 00, . 70, 10, .57, -6. 43, 
Ages with q constant w.r.t. time 
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 
3, 1.14, -.853, 4. 42, . 89, 10, . 30, -5. 29, 
41 1.10, -.517, 4, 59 I . 85, 10, . 35, -5.18, 
5, 1. 09, -.727, 4. 83, , 94 I 10, . 24, -5.27, 
6, 1. 00, -.028, 5.42, , 941 10, . 26, -5. 43, 
7' . 7 9, 1. 260, 6.10, . 90, 10, .15, -5.4 9, 
8, . 92, . 7 91' 5.85, . 96, 10, .12, -5.67, 
9, 1.17' -. 733, 5.35, . 81, 10, .31, -5.62, 
10, 1. 06, -.195, 5.86, . 70, 10, .53, -5.91, 
11, .83, .717, 6.04, .81, 10, . 43, -6.00, 
12, 1.15, -. 4 58, 5.24, . 69, 10, . 58, -5. 29, 
13, 1.06, -. 256, 5. 78, . 80, 10, . 4 8, -5. 73, 
14, . 94' . 24 6, 5.66, .82, 10, .52, -5. 75, 
Fleet : >>Tridens sns survey 
Ages with q dependent on year class strenqth 
Age, Slope I t-value I Intercept, RSquare, No Pts, Reg s. e, Mean Log q 
1 I =,57 I -3.800, -9.57, , 58 I 10, 1.68, -3.18, 
2, .62, :::.185, 7.33, . 89, 10, .31, -4.60, 
A';:Jes with q ':>:,nstant w. r. t. tirne 
Age, Slope I t-value I Intercept, RSquare, No Pts, Reg s.e, Mean Q 
3, . 89, . 321, 6 .19, .67, 10, . 60, -5.56, 
41 , 87 I . 426, 6. 4 o, , 7 2 I 10, .54, -5.72, 
Fleet : >>Sol ea survey<< 
Ages with q depenaent on year class strength 
Age, Slope I t-value I Intercept, RSquare, No Pts, Reg s.e, Mean Log q 
Lt . 841 . 7 93, 10.07, . 86, 10, . 36, -9.74, 
Ages with q constant w.r.t. time 
Age, Slope I t-value I Intercept, RSquare, No Pts, Reg s.e, Mean Q 
3, 1.62, -1.705, 6.00, . 641 10, . 65, -8.07, 
4, .80, .731, 8.31, . 75, 10, • 4 91 -7.65, 
5, 1. 06, -.128, 7.72, . 50, 10, . 93, -7.86, 
6, . 7 9, . 700, 8. 29, . 72, 10, .62, -8. 00, 
7, 2. 09, -.525, 8.43, . 05, 10, 1. 91' -8.4 3, 
8, -1.06, -1.570, 7.15, .13, 9, . 97' -8.66, 
9, -1.12, -1.965, 5.83, .23, 8, . 83, -8.84, 
10, 11.95, -. 859, 29.5,8, . 00, 7' 11.49, -8.80, 
Fleet : >>ISIS BTS survey<< 
Ages with q dependent on year class strength 
Age, Slope 
' 
t-value 
' 
Intercept, RSquare, No Pts, Reg s.e, Mean Log q 
1, 2.05, -2.025, 6.02, . 4 7 I 9, 2.11, -8.73, 
2, 2.14, -1.641, 5.07, . 33, 9, 1. 26, -8.67, 
Ages with q constant w.r.t. time 
Age, Slope I t-value I Intercept, RSquare, No Pts, Reg s.e, Mean Q 
3, 1.10, -. 550, 9.22, .87, 9, .33, -9.42, 
4' . 91, , 4 371 9. 7 3, .85, 9, . 36, -9.62, 
5, .87, , t 57 I 10. 05, . 89, 9, .32, -10.04, 
6, .80, 1.501, 9. 95, . 93, 9, . 28, -10.10, 
7 I • 811 . 4 30, 9. 99, . 53, 9, • 411 -10.37, 
Continued 
251 
252 
table 3 .6.6 continued 
Terminal year survivor and F summaries 
Age 1 Catchability dependent on age and year class strength 
Year class = 1992 
Fleet, Estimated, Int, Ext, Var, 
Survivors, s.e, s.e, Ratio, 
>>NETHERLANDS ALL FL, 1202.' 4. 359, . 000, . oo, 
>>Tridens sns survey, 82 99.' 1. 935, . 000, . 00, 
>>Solea survey<< 
' 
1.' . 000, . 000, . oo, 
>>BTS survey<< 
' 
11438., 2.366, .000, . 00, 
P shrinkage mean 
' 
136354., 
. 7 9,''' 
F shrinkage mean 
' 
426.' 
. 50,''' 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, 
' 
Ratio, 
24 65.' . 40, 1.38, 5, 3.423, .OOQ 
Age 2 Catchability dependent on age and year class strength 
Year class = 19 91 
Fleet, Estimated, Int, Ext, Var, 
Survivors, s.e, s.e, Ratio, 
>>NETHERLANDS ALL FL, 314889., . 665, • 4 62' . 69, 
>>Tridens sns survey, 219108., .351, .315, . 90, 
>>Solea survey<< 
' 
194208., .403, . 000, . 00, 
>>BTS survey<< 
' 
289335.' 1.212, . 971, . 80, 
P shrinkage mean 
' 
89432., 
. 77'' '' F shrinkage mean 
' 
302758., 
. 50,''' 
Weighted prediction 
Survivors, Int, E:·:t, N, Var, F 
at end of year, s.e, s.e, 
' 
Ratio, 
.219267., .:::1, 
. 15' 9, . 7:::9' .194 
Age 3 Catchability constant w.r.t. time and dependent on age 
Year class = 1990 
Fleet, 
>>NETHERLANDS ALL FL, 
>>Tridens sns survey, 
>>Solea survey<< 
>>BTS survey<< 
F shrinka•::~e mea11 
Weighted prediction 
Survivors, 
at end of year, 
19352., 
Int, 
s.e, 
.15, 
Estimated, 
Survivors, 
19556., 
11235.' 
14863., 
27147.1 
~591 t::.' 
Ezt, 
s.e, 
.12, 
Int, 
s.e, 
.274, 
. 34 3, 
.347, 
.291, 
. bu,,,' 
N, Var, 
' 
Ratic•, 
12, . 7 93, 
Ext, 
s.e, 
. 061' 
.191' 
. 236, 
. 256, 
F 
.581 
Var, 
Ratio, 
.22, 
. 56, 
. 68, 
.88, 
Age 4 Catchability constant w.r.t. time and dependent on age 
Year class = 1989 
Fleet, 
>>NETHERLANDS ALL FL, 
>>Tridens sns survey, 
>;·Sulea su1 vey· 
>>BTS survey<<-
r shrinl:age mea11 
Weighted prediction 
Survivors, 
at end of year, 
45498., 
Int, 
s.e, 
.1::::, 
Estimated, 
Survivors, 
38205.' 
49155., 
':l<J3L., 
5U)L.:., 
~1..::...:3., 
E:·:t, 
s.e, 
. 08, 
Int, 
s. e, 
.212, 
. :::7 9' 
. ....'1:'·--l, 
.:::31:!, 
. bu,,,' 
N, 
' 16' 
Var, 
Ratio, 
. 615, 
Ext, Var, 
s.e, Ratio, 
.125, . 59, 
.136, 
. 4 9' 
. 359, 1.27, 
.U62, . 26, 
F 
. 4 99 
N, Scaled, 
' 
Weights, 
1, . 009, 
1, 
. 04 4' 
0, . 000, 
1, . 029, 
. 264' 
.655, 
N, Scaled, 
, Weights, 
2, . 094' 
2, . 337' 
1, . 255, 
2, . 028, 
N, 
' 3, 
3, 
2, 
3, 
.084, 
.201, 
Scaled, 
Weights, 
. 276, 
.161' 
.164, 
. 24 8' 
.151, 
N, Scaled, 
, Weights, 
41 • 320 1 
4' .161' 
3, .156, 
4' . 24 9' 
. 113, 
Estimated 
F 
.001 
.000 
.000 
.000 
.000 
.002 
Estimated 
F 
.139 
.194 
.216 
.150 
.421 
.144 
Estimated 
F 
.577 
.858 
.706 
.446 
. 4 63 
Estimated 
F 
.571 
. 4 69 
. 4 33 
• 4 58 
.539 
Continued 
table 3.6.6 continued 
Age 5 Catchability constant w.r.t. time and dependent on age 
Year class = 1988 
Fleet, Estimated, Int, Ext, Var, 
Survivors, s. e, s.e, Ratio, 
>>NETHERLANDS ALL FL, 14441,1 .1 7 9, .105, . 59, 
>>Tridens sns survey, 25539., . 280, .139, . 50, 
>>Solea survey<< 
' 
22249., .281, . 320, 1.14, 
>>BTS survey<< I 21765., . 210, .162, .77, 
F shrinkage mean I 19252., , 50,111 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, 
' 
Ratio, 
18671., .11' . 09, 19, . 756, .534 
Age 6 Catchability constant w.r.t. time and dependent on age 
Year class = 1987 
Fleet, Estimated, Int, Ext, Var, 
Survivors, s.e, s.e, Ratio, 
>>NETHERLANDS ALL FL, 39241., .167, .057, .34, 
>>Tridens sns survey, 42299., .311, .153, • 4 91 
>>Solea survey<< I 40785., . 315, .201, .64, 
>>BTS survey<< I 49037., . 206, .119' . 58, 
F shrinkage mean I 37302., • 50, I I I 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, I Ratio, 
41871., .12, .05, ') r, .454, .438 .:......:...., 
Age 7 Catchability constant w.r.t. time and dependent on age 
Year class = 1986 
Fleet, 
>>NETHERLANDS ALL FL, 
>>Tridens sns survey, 
>>Solea survey<< I 
>>BTS survey<< I 
F shrinkage mean I 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
1912., .13, 
Estimated, 
Survivors, 
1989.1 
3101. 1 
4 232.' 
1164 • t 
2287.' 
Ext, 
s. e, 
. 09, 
Int, 
s.e, 
.169, 
.331, 
.382, 
.227, 
• 50, I I I 
N, 
25, 
Var, 
Ratio, 
. 676, 
Ext, Var, 
s.e, Ratio, 
.050, . 29, 
.133, . 40, 
. 236, .62, 
.14 3' . 63, 
F 
.552 
N, Scaled, 
, Weights, 
5, . 389, 
4' .105, 
41 .123, 
5, . 27 4' 
.110, 
N, Scaled, 
I Weights, 
6, . 455, 
4' .057, 
5, .100, 
6, . 280, 
.110, 
N, Scaled, 
I Weights, 
7, . 506, 
4' .025, 
6, . 07 9, 
7 I .244, 
.14 6, 
Estimated 
F 
.649 
. 416 
. 4 66 
.474 
.522 
Estimated 
F 
.461 
. 4 34 
.447 
.384 
.480 
Estimated 
F 
.536 
.375 
.288 
. 7 94 
.480 
Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
Year class = 1985 
Fleet, 
>>NETHERLANDS ALL FL, 
>>Tridens sns survey, 
>>Solea survey<.< 
' >>BTS survey<< 
' 
F shrinkage mean 
' 
Weighted prediction 
Survivors, Int, 
at end of year, s. e, 
2304., .13, 
Estimated, 
Survivors, 
2235. 1 
1677. 1 
2344., 
2822.' 
2124., 
Ext, 
s. e, 
. 05, 
Int, 
s.e, 
.163, 
.382, 
. 4 27' 
.231, 
. 50,''' 
N, 
' ?.7, 
Var, 
Ratio, 
. 4 00, 
Ext, Var, N, Scaled, Estimated 
s.e, Ratio, I Weights, F 
.085, .52, 8, . 610, .414 
.184, , 4 81 4 1 . 013, .521 
.213, . 50, 7' .068, .398 
.110, . 4 81 7' .164, .341 
.145, .432 
F 
• 4 04 
Continued 
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table 3. 6. 6 continued 
Age 9 Catchability ·~:or,stant H.l.t. tin1e and age (fixed at the value for age) 7 
Year class 1984 
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
Survivors, s. e, s.e, Ratio, I Weights, F 
>>NETHERLANDS ALL FL, 553 • 1 .165, . 036, .22, 9, .657, .604 
>>Tridens sns survey, 630 • 1 . 455, . 259, .57, 4 I . 006, .547 
>>Solea survey<< I 951., . 4 96, .242, • 4 91 8, . 060, . 394 
>>BTS survey<< I 763 • I • 24 91 .116, .47, 7 I . 093, .471 
F shrinkage mean I 885 • 1 • 50, I I I .184, .418 
Weighted prediction 
Survivors, Int, E:~t I N, Var, F 
at end of year, s.e, s.e, I Ratio, 
643 • 1 .15, . 06, 29, .387, .539 
Age 10 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
Year class = 1983 
Fleet, 
>>NETHERLANDS ALL FL, 
>>Tridens sns survey, 
>>Solea survey<< I 
;.>BTS survey<, I 
F shrinkaqe r11ean I 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
285., .17, 
Estimated, 
Surv l vc·r s, 
241 • 1 
152, 1 
193 • 1 
:8~., 
4 7 (1, I 
Ezt, 
s.e, 
.08, 
Int, 
s.e, 
.171, 
.624, 
. 611) 1 
• .:_:,) 9 I 
. Su,,,, 
N, 
I 
29, 
Var, 
Ratio, 
• 4 52' 
Ext, Var, N, Scaled, Estimated 
s.e, Ratio, I Weights, F 
. 069, • 411 10, .605, .552 
.354, .57, 4 I . 003, .774 
.141, . 23, 8, .062, .652 
.136, . 50, 6, . 076, • 4 88 
. 253, .320 
F 
.485 
Age 11 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
Year class = 198~ 
Fleet, 
>>NETHERLANDS ALL FL, 
>>Tridens sns survey, 
>>Solea survey<< 
>>BTS survey<< 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
411. 1 
Int, 
s.e, 
.191 
Estimated, 
Survivors, 
372 • 1 
193 • 1 
176, 1 
34 4 • 1 
618 • I 
Ext, 
s.e, 
. 08, 
Int, 
s.e, 
.178, 
.965, 
. 533, 
. 313, 
. 50, 1 I I 
N, 
I 
28, 
Var, 
Ratio, 
, 4 201 
Ext, 
s.e, 
. 0411 
.238, 
.183, 
.148, 
F 
.534 
Var, 
Ratio, 
. 23, 
. 25, 
.34, 
.47, 
N, Scaled, 
, Welghts, 
10, .574, 
3, . 002, 
9, . 061, 
5 1 , 0641 
. 300, 
Estimated 
F 
.577 
. 917 
. 976 
. 612 
.385 
Age 12 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
Year class = 19~1 
Fleet, 
>>NETHERLANDS ALL FL, 
>>Tridens sns survey, 
>>Solea survey<<. 
>>BTS survey<< 
F shrinV:.age mean 
Weighted prediction 
Surv i V<:·rs, lnt., 
at end of year, :::3.~, 
118 • 1 • 24 1 
Estimated, 
Surviv·=·rs, 
112 • 1 
101. 1 
165 • 1 
114., 
122 • 1 
L:: t 1 
s . .:::, 
, (14 I 
Int, 
s.e, 
.~34, 
1.705, 
.608, 
.394, 
• 51) 1 1 I I 
l'·i, '/a l 1 
I kat i ·=·, 
.:.'5, . 17 4' 
Ext, 
s. e, 
.055, 
.161, 
. 299, 
.031, 
F 
. 6.:::9 
Var, 
Ratio, 
. 23, 
. 09, 
• 4 91 
. 08, 
N, Scaled, 
, Weights, 
10, .522, 
2, . 000, 
8, . 035, 
4' . 026, 
.417, 
Estimated 
F 
.652 
. 702 
.486 
.645 
.612 
Continued 
table 3.6.6 continued 
Age 13 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
Year class 1980 
Fleet, Estir11ated, Int, Ext, Var, N, Scaled, Estimated 
Survivors, s.e, s.e, Ratio, I Weights, F 
>>NETHERLANDS ALL FL, 104 • 1 . 250, .120, . 4 8' 10, .552, .565 
>>Tridens sns survey, 127., 4.344, .000, . 00, 1, .000, . 4 87 
>>Solea survey<~ f 60 • 1 .747, .121, .16, 6, .014, .848 
>>BTS survey<< f 133. f . 530, .140, . 26, 3, .014, .468 
F shrinkage mean I 129 • 1 • 50, f I I .421, .480 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, f Ratio, 
114. f .25, . 07 f 21, . 278, .530 
Age 14 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
Year class = 197 9 
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
Survivors, s. e, s.e, Ratio, f Weights, F 
>>NETHERLANDS ALL FL, 93 • 1 . .C:5tJ, . 098, . 39, 10, . 519, .776 
>>Tridens sns survey, 1. 1 . 0(J0, . 000, . 00, 0, .000, .000 
>>Solea survey<< I 34., , 7 57 I .151, . 20, 6, . 018, 1.437 
>>BTS survey<< f 89 • 1 . 768, .064, . 08, 2, .007, .800 
F shrinkage mean f 151., • 50, If I .457, .545 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s. e, s. e, I katio, 
114., . 26, .10, 19, .385, .672 
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Table: 3.6.9 
SOLE NORTH SEA (IV)- Indices of recruitment (input data for RCT3) 
Year VPA INT-O TR1S INT-1 TR2S TR3S SOL3 NBTS1 NBTS2 
class 
1968 50587 -11 -11 -11 745 99 -11 -11 -11 
1969 141484 -11 4938 -11 1961 161 -11 -11 -11 
1970 41933 -11 613 -11 341 73 -11 -11 -11 
1971 76940 -11 1410 -11 905 69 -11 -11 -11 
1972 106445 -11 4686 -11 397 174 -11 -11 -11 
1973 110801 -11 1924 -11 887 187 31.5 -11 -11 
1974 41917 -11 597 1.49 79 77 16.3 -11 -11 
1975 114191 167.88 1413 5.93 762 267 34.4 -11 -11 
1976 140653 81.91 3724 6.97 1379 325 -11 -11 -11 
1977 47101 32.31 1552 0.87 388 99 41.5 -11 -11 
1978 11865 95.38 104 2.27 80 51 1.9 -11 -11 
1979 155017 391.51 4483 -11 1411 231 76.1 -11 -11 
1980 149646 401.63 3739 12.10 1124 107 77.1 -11 -11 
1981 153396 293.04 5098 14.58 1137 307 147.1 -11 -11 
1982 144417 340.58 2640 21.81 1081 159 77.8 -11 -11 
1983 72258 109.4 2359 11.23 709 67 10.8 -11 6.021 
1984 82429 194.2 2151 3.29 465 59 29.8 2.372 4.883 
1985 161790 300.66 3791 11.62 955 284 24.6 5.935 9.842 
1986 74107 72.36 1890 5.16 594 248 20.3 6.101 11.138 
1987 474434 534.21 11227 17.08 5369 907 66.9 70.609 60.486 
1988 122326 61.73 3052 6.50 1078 527 86.4 8.021 19.4 
1989 185086 83 2900 8.72 2515 319 54.1 18.991 17.372 
1990 54819 62.56 1265 11 .21 114 46 11.3 3.328 24.403 
1991 -11 369.69 11081 11.87 3489 -11 180.7 67.816 24.505 
1992 -11 32.81 1351 8.76 -11 -11 -11 4.954 5.648 
1993 -11 29.94 -11 -11 -11 -11 -11 6.537 -11 
1994 -11 -11 -11 -11 -11 -11 -11 -11 -11 
INT-O INT-1 International DFS survey 
TR1S TR2S TR3S "TRIDENS" SNS coastal beam trawl survey 
"il''• ,-...,. SOL3 "SOLEA" beam trawl survey 
e* NBTS1 NBTS2 "ISIS" Beam Trawl Survey 
...:::! 
,;: ~) 8 
Table 3.6.10 NORTH SEA SOLE (IV) 
Analysis by RCT3 ver3.1 of data from file 
Data for 8 surveys over 27 years 
Regression type = C 
Tapered time weighting not applied 
Survey weighting not applied 
Final estimates shrunk towards mean 
1968 - 1994 
Minimum S.E. for any survey taken as .00 
Minimum of 3 points used for regression 
Forecast/Hindcast variance correction used. 
rcrtsol.csv 
1-----------Regression----------I 1-----------Prediction----------------------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted 
Series cept Error Pts Value Value 
Yearclass 1991 
"INT-O 1. 63 3. 4 0 1.14 .344 16 5.92 13.04 
"TRlS" .81 5.24 .29 .871 22 9.31 12.81 
"INT-1 1.62 8.12 .86 . 4 96 16 2.55 12.25 
"TR2S" .82 6.10 . 41 .766 23 8.16 12.76 
"TR3S" estimate available to ACFM in November 94 
"NBTSl .76 10.03 . 34 .841 7 4.23 13.23 
"NBTS2 1. 4 4 7.74 . 91 . 4 09 8 3.24 12.4 2 
VPA Mean = 11.45 
Yearclass = 1992 
"INT-O 1. 63 3. 40 1.14 .344 16 3.52 9.13 
"TRlS" .81 5.24 .29 .871 22 7.21 11.10 
"INT-1 1. 62 8.12 .86 . 4 96 16 2.28 11.80 
"TR2S" estimate available to ACFM in November 94 
"NBTSl .76 10.03 .34 .841 7 1. 78 11.38 
"NBTS2 1. 4 4 7.74 . 91 . 4 09 8 1. 89 10.48 
VPA Mean = 11.45 
Yearclass = 1993 
"INT-O 1. 63 3. 4 0 1.14 .344 16 3. 43 8.99 
"TRlS" estimate available to ACFM in November 94 
"INT-1 estimate available to ACFM in November 94 
"NBTSl .76 10.03 . 34 .841 7 2.02 11.56 
VPA Mean = 11.45 
Yearclass = 1994 
"INT-O estimate available to ACFM in November 94 
Year Weighted Log Int Ext Var VPA 
Class Average WAP Std Std Ratio 
Prediction Error Error 
1991 331737 12.71 .:21 .18 .74 
1992 71019 11.17 .23 .19 .68 
1993 85610 11.36 .36 . 45 1. 56 
1994 No valid surveys 
Std 
Error 
1.304 
.330 
.957 
. 4 63 
.534 
1.141 
.728 
1.377 
.312 
. 94 7 
.442 
1.194 
.728 
1. 391 
. 4 37 
.728 
Log 
VPA 
WAP 
Weights 
. 027 
.423 
.050 
.215 
.162 
.035 
.087 
. 027 
.524 
.057 
.261 
.036 
.096 
.068 
.685 
.247 
Prediction 
460469 
365857 
208981 
348014 
556821 
247706 
93901 
9228 
66171 
133252 
87553 
35596 
93901 
8022 
104820 
93901 
TABLE 3.6.11 North Sea Sole Assesment summary table 
(without SOP correction) 
RECRUITS TOTALBIO TOTSPBIO LANDINGS 
AGE1 
1957 165501 88541 78902 12067 
1958 144951 99675 85569 14287 
1959 559002 116346 93190 13832 
1960 66858 138322 101244 18620 
1961 115732 156081 148953 23566 
1962 28345 156823 148784 26877 
1963 23007 150771 148401 26164 
1964 554347 68096 53582 11342 
1965 121485 122205 48952 17043 
1966 41180 113508 104783 33340 
1967 75331 109350 100872 33439 
1968 100099 99737 88919 33179 
1969 50587 83908 70370 27559 
1970 141484 72695 62939 19685 
1971 41933 72564 52374 23652 
1972 76940 64473 55730 21086 
1973 106445 56337 41864 19309 
1974 110801 60116 42273 17989 
1975 41917 59308 43017 20773 
1976 114191 52820 43474 17326 
1977 140653 56008 36042 18003 
1978 47101 57669 38561 20280 
1979 11865 53018 46181 22598 
1980 155017 43764 36034 15807 
1981 149646 51355 24739 15403 
1982 153396 60040 34820 21579 
1983 144417 68530 42231 24927 
1984 72258 66416 45473 26839 
1985 82429 55089 42687 24248 
1986 161790 53825 35836 18200 
1987 74107 57372 31177 17367 
1988 474434 74221 41593 21590 
1989 122326 99641 36431 21821 
1990 185086 121306 95686 35133 
1991 54819 111017 85275 33535 
1992 326037 111124 87102 29349 
1993 *(2725) ** (98591) 60811 31170 
1994 *** 85610 **** 98580 **** 85261 
Arith Mean 134557 85964 65807 22405 
Geom Mean 96739 
Units (Thousands) (Tonnes) (Tonnes) (Tonnes) 
period 57-91 57-93 57-93 57-93 
* Replaced by 71019 estimated by RCT3 
** Replaced by 1 02005 adjusted for recruitment revision 
*** Estimated by RCT3 
**** Adjusted for recruitment revision 
YIELD/SSB SOPCOFAC FBAR 2-8 FBAR 3-10 
0.15 1.0402 0.1369 0.1428 
0.17 1.0050 0.1599 0.1806 
0.15 1.0095 0.1324 0.1503 
0.18 0.9936 0.1669 0.1794 
0.16 1.0137 0.1599 0.1646 
0.18 0.9940 0.1807 0.1932 
0.18 0.9918 0.2612 0.2855 
0.21 0.9661 0.2277 0.2439 
0.35 0.9592 0.2464 0.2400 
0.32 0.9892 0.2398 0.2226 
0.33 1.0225 0.3081 0.2985 
0.37 0.9968 0.3726 0.3425 
0.39 1.0202 0.4229 0.3833 
0.31 1.0001 0.3506 0.3206 
0.45 1.0119 0.4440 0.4013 
0.38 0.9890 0.3930 0.3681 
0.46 1.0189 0.4519 0.4708 
0.43 0.9864 0.4625 0.4851 
0.48 1.0104 0.4618 0.4617 
0.40 1.0216 0.4047 0.4317 
0.50 1.0188 0.3818 0.3827 
0.53 0.9956 0.4938 0.4788 
0.49 1.0124 0.4613 0.4525 
0.44 1.0201 0.4426 0.4455 
0.62 1.0262 0.4479 0.4570 
0.62 1.0138 0.4953 0.5040 
0.59 1.0040 0.4655 0.4526 
0.59 1.0034 0.5509 0.5415 
0.57 0.9898 0.5131 0.4899 
0.51 0.9936 0.4993 0.5947 
0.56 0.9932 0.4310 0.4552 
0.52 0.9990 0.4964 0.4631 
0.60 0.9855 0.3892 0.3833 
0.37 0.9901 0.4341 0.4611 
0.39 0.9837 0.4463 0.4968 
0.34 0.9848 0.4119 0.4715 
0.51 0.9910 0.4575 0.5040 
0.40 0.3730 0.3784 
57-93 57-93 57-93 
2~9 
.2 6 0 
TABLE 3.6.12 SOLE North Sea 
Input data for catch forecast and linear sensitivity analysis. 
+-------------------++---------------++---------------++---------------+ 
IPopulations in 19941 !Stock weights I I Nat.Mortalityl I Prop.maturel 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
ILabll Value! CVI ILabliValuel CVI ILabliValuel CVI ILabliValuel CVI 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
1Nl 
IN2 
N3 
N4 
N5 
N6 
N7 
N8 
N9 
NlO 
Nll 
Nl2 
Nl3 
Nl4 
Nl5 
85610 I . 70 IIWSl I 
6424311.3811WS2 I 
2192671 . 2111WS3 I 
193521 .1511WS4 I 
454981 .1211WS5 I 
186711 .11IIWS6 I 
418711 .1211WS7 I 
19121 .1311WS8 I 
23041 .1311WS9 I 
6431 .1511WS101 
2851 .1711WS111 
4111 .1911WS121 
1181 .2411WS131 
1141 .2511WS141 
2231 .2611WS151 
. 051 . oo I I Ml I 
. 14 I . o 8 I I M2 I 
. 19 I . o 4 I I M3 I 
. 251 . 07 I I M4 I 
. 2 9 I . 0 9 I I M5 I 
. 37 I . 111 I M6 I 
. 3 9 I . 11 I I M7 I 
. 4 8 I . 11 I I M8 I 
. 4 9 I . 18 I I M9 I 
. 5o I . 1 o I I Ml o ~ . 
. 56 I . 16 I I Mll I 
. 531 . 17 I I M12 I 
. 5 6 I . 2 o I I M13 I 
. 7 9 I . 2 7 I I Ml4 I 
.651 .lOIIM15 I 
.101 .lOIIMTl I .001 .001 
. 1 0 I . 1 0 I I MT 2 I . 0 0 I . 1 0 I 
.101 .10IIMT3 I 1.001 .101 
. 1 0 I . 1 o I I MT 4 I 1 . 0 o I . 0 0 I 
. 1 o I . 1 o I I MT 5 I 1 . o o I . o o I 
.101 .10IIMT6 I 1.001 .001 
. 1 0 I . 1 o I I MT 7 I 1 . 0 o I . 0 0 I 
.101 .lOIIMT8 I 1.001 .001 
. 1 o I . 1 o I I MT 9 I 1 . o o I . o o I 
. 101 .lOIIMTlOI 1.001 .001 
. 1 o I . 1 o I I MT 11 I 1 . 0 o I . o 0 I 
.101 .10IIMT121 1.001 .001 
. 1 o I . 1 0 I I MT 13 I 1 . o 0 I . 0 o I 
. 1 o I . 1 o I I MT 14 I 1 . o o I . o o I 
.101 .lOIIMT151 1.001 .001 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
+---------------++---------------+ 
I HC selectivity! I HC.catch wtl 
+----+-----+----++----+-----+----+ 
ILabliValuel CVI ILabliValuel CVI 
+----+-----+----++----+-----+----+ 
sHl I .00 .73 WHl .13 .09 
sH2 I .15 .33 WH2 .18 .04 
sH3 I .47 .17 WH3 .21 .04 
sH4 I .47 .18 WH4 .25 .07 
sH5 I .56 .13 WH5 .29 .10 
sH6 I .46 .19 WH6 .37 .10 
sH7 I .59 .22 WH7 .39 .10 
sH8 I .50 .24 WH8 .45 .08 
sH9 I .54 .30 WH9 .49 .13 
sHlOI .51 .47 WHlO .56 .08 
sHlll .54 .32 WHll .55 .14 
sH121 .69 .37 WH12 .52 .13 
sH131 .58 .49 WH13 .691 .12 
sH141 . 64 .32 WH14 . 711 .16 
sH151 .64 .32 WH15 .611 .08 
+----+-----+----++----+-----+----+ 
+---------------++---------------+ 
!Year effect M I IHC relative effl 
+----+-----+----++----+-----+----+ 
ILabliValuel CVI ILabliValuel CVI 
+----+-----+----++----+-----+----+ 
IK94 I 1.001 .10IIHF941 1.001 .111 
IK95 I 1.001 .10IIHF951 1.001 .111 
IK96 I 1.001 .10IIHF961 1.001 .111 
+----+-----+----++----+-----+----+ 
+-------------------+ 
!Recruitment I 
+----+---------+----+ 
ILabll Value! CVI 
+----+---------+----+ 
I R9 5 I 9 7 o o o I . 7 o I 
I R9 6 I 9 7 o o o I . 7 o I 
+----+---------+----+ 
Table 3.6.13 
Sole in the North Sea (Fishing Area IV) 
Yield per recruit: Summary table 
1 January Spawning time 
F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock 
Factor F numbers weight size biomass size biomass size biomass 
0.0000 0.0000 0.000 0.000 10.508 4215.842 8.603 4038.531 8.603 4038.531 
0.1000 0.0457 0.296 123.501 7.554 2498.241 5.649 2320.956 5.649 2320.956 
0.2000 0.0915 0.433 162.665 6.187 1765.898 4.283 1588.639 4.283 1588.639 
0.3000 0.1372 0.514 176.954 5.383 1366.653 3.478 1189.419 3.478 1189.419 
0.4000 0.1830 0.568 181.931 4.847 1118.523 2.942 941.314 2.942 941.314 
0.5000 0.2287 0.606 183.027 4.461 951.045 2.558 773.862 2.558 773.862 
0.6000 0.2745 0.636 182.442 4.171 831.352 2.267 654.194 2.267 654.194 
0.7000 0.3202 0.659 181.145 3.942 742.117 2.039 564.984 2.039 564.984 
0.8000 0.3659 0.678 179.583 3.759 673.377 1.855 496.269 1.855 496.269 
0.9000 0.4117 0.693 177.971 3.607 619.018 1. 704 441.936 1. 704 441.936 
1.0000 0.4574 0.706 176.407 3.480 575.095 1.577 398.038 1.577 398.038 
1.1000 0.5032 0.717 174.936 3.371 538.953 1.469 361.922 1.469 361.922 
1.2000 0.5489 0.727 173.576 3.278 508.750 1.375 331.745 1.375 331.745 
1.3000 0.5947 0.735 172.327 3.196 483.169 1.294 306.189 1.294 306.189 
1.4000 0.6404 0.743 171.187 3.124 461.247 1.222 284.292 1.222 284.292 
1.5000 0.6861 0.749 170.148 3.060 442.264 1.158 265.335 1.158 265.335 
1.6000 0.7319 0.755 169.201 3.003 425.674 1. 101 248.770 1.101 248.770 
1. 7000 0.7776 0.760 168.337 2.952 411.056 1.050 234.178 1.050 234.178 
1.8000 0.8234 0.765 167.549 2.905 398.080 1.003 221.227 1.003 221.227 
1.9000 0.8691 0.770 166.828 2.862 386.485 0.961 209.657 0.961 209.657 
2.0000 0.9149 0.774 166.167 2.823 376.060 0.922 199.257 0.922 199.257 
- - Numbers Grams Numbers Grams Numbers Grams Numbers Grams 
-----
Notes: Run name : YIELD3 
Date and time : 080CT94:14:14 
Computation of ref. F: Simple mean, age 2 - 8 
F-0.1 factor : 0.2003 
F-max factor : 0.5017 
F-0.1 reference F : 0.0916 
F-max reference F : 0.2295 
Recruitment : Single recruit 
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TABLE 3.6.14 SOLE North Sea 
Catch forecast output and estimates of coefficient of variation (CV) from 
linear analysis. 
+-------------------------------------------------------+ 
I Year I 
I 1994 I 1995 I 
+---------------------------+------+------+------+------+------+------+------+------1 
I Mean F Ages I I I I I I I I I I H.cons 2 to 8 I .461 .001 .091 .181 .271 .371 .461 .55 
I I I I I I I I I I Effort relative to 1993 I I I I I I I I I H.cons I 1.001 .001 .201 .401 .601 .801 1.001 1.20 
+---------------------------+------+------+------+------+------+------+------+------
1 Biomass at start of year I I I I I I I I I Total I 991 831 831 831 831 831 831 83 I spawning I 8 5 I 6 7 I 6 7 I 6 7 I 6 7 I 6 7 I 6 7 I 6 7 
I I I I I I I I I I catch weight (,OOOt) I I I I I I I I 
I H.cons I 361 01 61 121 181 231 271 31 
I I I I I I I I I I Biomass at start of 1996 I I I I I I I I I Total I I lOll 941 881 821 771 721 67 I Spawning I I 841 771 701 651 591 551 50 
+---------------------------+------+------+------+------+------+------+------+------+ 
+-------------------------------------------------------+ 
I Year I 
I 1994 I 1995 I 
+---------------------------+------+------+------+------+------+------+------+------1 
I Effort relative to 1993 I I I I I I I I I I H.cons I 1.001 .001 .201 .401 .601 .801 1.001 1.201 
+---------------------------+------+------+------+------+------+------+------+------+ 
I I I I Est. Coeff. of Variation I I I I I 
I I I I Biomass at start of year I I I I I Total I .161 .211 .211 .21 .21 .21 .211 .21 
Spawning I .121 .231 .231 .23 .23 .23 .231 .23 
I I I I Catch weight I I I I I H. cons I .171 .001 .571 .34 .28 .26 .251 .24 
I I I I Biomass at start of 1996 I I I I I 
Total I I .221 .221 .23 .23 .23 .241 .24 
Spawning I I .241 .251 .25 .25 .26 .261 .26 
+---------------------------+------+------+------+------+------+------+------+------+ 
-; .. c:-- o 
,,:_. \j, hP 
Continued 
TABLE 3.6.14 continued SOLE North Sea 
Detailed forecast tables. 
Forecast for year 1994 
F multiplier H.cons=l.OO 
Populations Catch number 
+----+-----------+ +--------+-------+ 
I Agel Stock No. I I H.Cons I Total I 
+----+-----------+ +--------+-------+ 
I 1 856101 1631 1631 
I 2 642431 86321 86321 
I 3 2192671 786841 786841 
I 4 193521 69101 69101 
I 5 454981 186521 186521 
I 6 186711 66101 66101 
I 7 418711 179341 179341 
I 8 19121 7131 7131 
I 9 23041 9141 9141 
I 10 6431 2451 2451 
I 11 2851 1141 1141 
I 12 4111 1961 1961 
I 13 1181 501 501 
I 14 1141 I 521 521 
I 15 2231 I 1011 lOll 
+----+-----------+ +--------+-------+ 
I Wtl 991 I 361 361 
+----+-----------+ +--------+-------+ 
Forecast for year 1995 
F multiplier H.cons=l.OO 
Populations Catch number 
+----+-----------+ +--------+-------+ 
I Agel Stock No. I I H.Cons I Total I 
+----+-----------+ +--------+-------+ 
I 1 970001 I 1841 1841 
2 773081 I 103871 103871 
3 499331 I 179181 179181 
4 1238771 I 442301 442301 
5 109661 I 44951 44951 
6 235161 I 83251 83251 
7 106331 I 45541 45541 
8 209181 I 78041 78041 
9 10551 I 4181 4181 
10 12201 I 4,661 4661 
11 3491 I 1391 1391 
12 1501 I 721 721 
13 1871 I 791 791 
14 601 I 271 271 
15 1611 I 731 731 
+----+-----------+ +--------+-------+ 
I Wtl 831 I 271 271 
+----+-----------+ +--------+-------+ 
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Table 3.6.15 
Stock: North Sea sole 
Date of 
assessment 
1987 
1989 I 0.51 
1990 I 0.48 
1991 0.45 
1992 0.41 
1993 0.43 
11 
1994 0.43 
Remarks: 
Date of 
assessment 
1988 
-
1989 
I 
17.6 
1990 
--
1991 
--
1992 
--
1993 
--
1994 
Assessment Quality Control Diagram 1 
Average F(2-8,u) 
Year 
1988 
0.55 
0.58 
0.52 
0.46 
0.49 I I I I 
0.50 I 0.39 I 0.43 I 0.45 I 
Assessment Quality Control Diagram 2 
Estimated total landings ('000 t) at status quo F 
1989 I 1990 
24.0 I 29.0 
23.2 I 38.0 
Year 
\ 
SQC1 
\ 
SQC2 
0.41 0.46 
Current Forecast 
1 SQC = Landings(y-1) * F(y- 2) * exp [-!_{F(y-2)-F(y-1)}] F(y-1) 2 
2 SQC = Landings(y) * F(y- 1) * exp [-!_{F(y-1)-F(y)}] 
F(y) 2 
where F(y), F(y -1) and F(y- 2) are as estimated in the assessment made in year (y + 1). 
Remarks: 
::; ~ 4 fon \J• Continued 
Table 3.6.15 Continued 
Stock: North Sea sole 
Assessment Quality Control Diagram 3 
--
Recruitment (age 1) Unit: millions 
Date of Year class 
assessment 
1988 1989 1994 
-
-
1989 101 1 521 
-
1990 1061 991 
1991 1171 1251 701 
1992 105 14i 51 1 275
1 
1993 101 137 491 2751 561 
1994 122 185 55 326 71 1 861
 
1Predicted from surveys. 2GM. 
Remarks: 
Assessment Quality Control Diagram 4 
Spawning stock biomass ('000 t) 
Date of I Year 
assessment 
1988 I 1989 I 1990 I 1991 I 1992 I 1993 I 1994 I 1995 I 1996 
·:·:·:·:·:·:·:·:·················:···:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:-:·:·:·:·:·:· 
1989 I 32.2 I 27.1 n/a1 n/a1 
1990 I 37.8 I 29.8 69.9 58.01 J 
1991 I 40.5 I 34.1 67.6 56.0 I 47.01 
1992 I 42.9 I 38.2 I 94.2 I 80.2 I 73.7 I 54.41 
1993 I 41.9 I 37.2 I 92.7 I 78.3 I 66.2 I 50.1 65.91 
60.8 85.3 67.51 
1Forecast. 
Remarks: 
.2 {}{) 
:~ ' .. ' 
r:-._-, 
'~~ 
Table 3.6.16 North Sea sole Indices of effort and cpue 
effort 
1 Belgium 2 UK-ot 3 UK-bt 4 Netherlands 
1971 
1972 29.8 
1973 29.4 
1974 32.2 
1975 39.2 
1976 44.7 
1977 47.6 
1978 50.3 44.3 
1979 40.0 44.9 
1980 35.2 166.8 36.5 45.0 
1981 31.1 160.1 35.7 46.3 
1982 34.9 156.9 35.3 57.3 
1983 35.4 160.1 24.4 65.6 
1984 42.8 146.7 34.6 70.8 
1985 51.4 170.5 65.5 70.3 
1986 42.5 243.6 49.2 68.2 
1987 50.7 257.4 78.3 68.5 
1988 53.0 250.9 87.3 76.3 
1989 54.3 263.9 123.2 61.6 
1990 64.7 819.4 180.4 71.4 
1991 74.3 577.7 210.9 68.5 
1992 67.7 644.7 195.7 71.1 
1993 71.1 532.1 166.6 76.8 
1 fishing hours in 1000 HP beam trawl units *1 OE3 
2 otter trawl units *1 OE2 (areas 3+4) 
3 beam trawl units *1 OE2 (areas 3+4) 
4 million HP days beam trawl 
5 hours beam trawl 
6 fishing days gill net 2nd quarter 
7 Kg/FH 1 000 HP beam trawl 
8 otter trawl kg/FH (areas 3+4) 
9 beam trawl kg/FH (areas 3+4) 
10 kg/1 000 HP day 
11 kg/hour 
12 kg/fishing day, 2nd quarter 
5 France-bt 
12791 
9665 
8162 
9150 
10485 
11787 
12116 
10939 
n.a. 
6 Denmark 
3301 
1203 
488 
1425 
1515 
2539 
2001 
2011 
2712 
n.a 
n.a 
measured 
derived 
derived 
measured 
measured 
measured 
derived 
measured 
measured 
derived 
derived 
derived 
cpue 
7 Belgium 8 UK-ot 9 UK-bt 1 0 Netherlands 11 France-bt 12 Denmark 
33.5 
33.1 
23.7 
26.2 
24.5 
27.2 
25.9 335.7 
38.7 370.8 
30.9 2.71 12.39 422.2 
35.2 2.38 10.68 274.2 
44.7 2.57 11.44 216.4 
42.8 2.70 17.71 270.6 
35.2 3.84 16.27 296.4 
40.8 4.79 12.46 309.5 
38.8 2.66 13.16 284.8 
28.9 2.63 8.65 212.4 
19.2 2.95 8.48 183.6 
22.7 3.80 8.14 292.2 
24.8 2.16 9.81 235.3 
33.5 2.87 7.86 394.1 
22.5* 1.94 6.38 338.1 
27.2* 2.12 6.77 284.3 
* biased by national indiviual restrictions in 
landings per day and per HP 
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301 
25.0 821 
18.5 174 
18.0 161 
15.4 206 
11.4 207 
12.4 759 
16.4 791 
14.6 n.a. 
n.a. n.a. 
Figure 3.6.1 North Sea Sole Retrospective Analyses 
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Figure 3.6.2 North Sea Sole Trends in Catchability 
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Figure 3.6.3 North Sea sole Historical trends in the stock 
---
A B 
40000 T 
I 
35000 t i0.50 
., 
30000 ~ 
"' 
~0.40 
., 
c: 25000 -;;; c: 
"t: 
.£ 0 
0 20000 E 0.30 0 
0 Cl c: 
:c 
"C 15000 
"' 
'" 
u:: 0.20 
>= ., 
10000 i Cl ~ 
5000 t ~ 0.10 
0 -+---+-+--+--+--+--+--+-+---+- . -+ ·-+--+ 
57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 
0.00 -+---+-+--+-+ -t--+ -+---+--+--+--+-
57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 
Year Year 
c D 
160 
600 
140 
"' 
500 
~ 120' . ' c: . . 
:¥ 
c: I 400 .£ 100 
..... 
0 ., 
I ~ 80 ~ 300 "' "' c Ill 60 ~ E1 200 ~ I 0 "2 _I iii 40 ~ I ~ ~ m m !1;1 ~ ~m ~ m ~ ~ 0:: 100 ~ ~ 
2: I spawning 
I I I I I I I I I I I I I 
56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 
I 
57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 
Year class Year 
~ 
Cl;> 
~ 
~1\,,.J 
~ 
<d 
Q) 
Cl 
ro 
(/) 
'"0 
c 
ro 
Figure 3.6.4 
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~Figure 3.6.7.a-d North Sea Sole Sensitivity analysis of short term forecast 
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3.7 North Sea plaice 
3.7.1 Catch trends 
After a period of record high landings between 1979 -
1991 of around 150,000 t, the total international landings 
declined to 110,000 t in 1993 (Table 3.7.1, Figure 
3.7.1), which compares to an agreed TAC of 165,000 t. 
The 1993 landings were the lowest since 1975 (Figure 
3. 7.1). None of the major fisheries exhausted their 
quotas; underreporting is therefore assumed to be of 
little importance in 1993. Due to an update of the offi-
cial landings that only became available during the work-
ing group meeting, the catch used by the Working Group 
was slightly lower than the officially reported landings. 
This was reflected in the negative value of unreported 
landings. Estimates of unreported landings were revised 
downwards for 1988, 1990 and 1991. 
3. 7.2 Natural mortality, maturity, age composition 
and weight at age 
Natural mortality and maturity were the conventional 
values used in previous years (Table 3.7.2). The values 
are assumed to be constant over the years. The age 
compositions of the landings (Table 3. 7. 3) were not 
corrected for SOP-discrepancies and were based on a 
sampling coverage of about 90% of the total landings. 
The SOP-discrepancy for 1993 was 0.98. SOP-discrep-
ancies since 1957 are given in Table 3. 7 .12. No discard 
data were available. Mean weights at age in the catch 
(Table 3. 7 .4) were estimated from market sampling data. 
Mean weight at age in the stock (Table 3.7.5) refers to 
the first quarter only, but values for age groups that are 
not yet fully recruited were extrapolated graphically. 
The data on age composition, weight at age in the catch 
and weight at age in the stock have been revised for 
1988, 1990 and 1991 due to revision of the estimates of 
the level of unreported landings in those years, and for 
1987 because of a revision of the allocation of landings 
over quarters. Inspection of Tables 3. 7.4 and 3. 7.5 
shows that growth rate has decreased considerably over 
the last 10 years. 
3.7.3 Catch, effort, and research vessel data 
The input data for the tuning are given in Table 3. 7. 6 
and include two commercial cpue series (Netherlands all 
fleets = beam trawl and English seine) and two research 
survey series (ISIS Beam Trawl Survey, Netherlands and 
Tridens SNS survey, Netherlands). The ISIS Beam 
Trawl Survey targets pre-recruit and recruited age 
groups (age group ;;::: = 1). It is conducted in August-
September and covers the southern and southeastern 
North Sea. The Tridens SNS survey is targeted at pre-
recruits (age groups 1, 2 and 3). Commercial cpue and 
survey data indicate a decrease in plaice since 1990 
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(Table 3. 7 .19; Figure 3. 7 .14). 
3. 7.4 Catch at age analysis 
Tuning was done by the XSA (with shrinkage) model. 
The model specifications are given in Table 3. 7. 7. A 
tricubic tapered time weighting was applied over 10 
years only because of the trend in q observed in the 
Netherlands commercial beam trawl (Figure 3.7.5). 
Trial runs of XSA showed that there was no significant 
relationship between q and year class strength, hence 
catchability was set independent of stock size for all 
ages. The trial runs further showed that q was about 
constant from age 10 onwards. Terminal Fs of the 
youngest age groups 1 and 2 were mainly determined by 
the research vessel surveys, whereas those of the older 
age groups were determined mainly by the commercial 
fleets. 
Log catchability residual plots against time are given in 
Figure 3.7.5 and show a decrease for the Netherlands 
beam trawl fleet around 1989. The other fleets used in 
the tuning do not suggest a change in catchability. The 
reduction in the Netherlands fleet may be related to a 
change in the directivity of the fleet. Although the timing 
of the decrease in catchability of this fleet coincides with 
the installation of the plaice box in 1989, it is difficult to 
envisage how the plaice box may have reduced the 
catchability for the older age groups which are not 
exclusively distributed in the plaice box. 
A retrospective analysis showed that the terminal F 
tended to be overestimated in the recent four years, 
although the tuning results were virtually similar when 
data were included up to 1992 or 1993 (Figure 3.7.6). 
The overestimation of terminal F in the analysis with 
1989, 1990 and 1991 as the terminal year is probably 
due to the observed decrease in catchability in the Neth-
erlands commercial beam trawl fleet. 
Results of the final VP A are given in Tables 3. 7. 8 and 
3.7.9, and in Figures 3.7.1- 3.7.4. The present analysis 
shows that the mean F2-10u has varied without a clear 
trend since 1979, although the values in the last three 
years (0.46-0.47) were slightly higher than before (Fig-
ure 3. 7 .2). The exploitation pattern shows a peak in 
fishing mortality at age 5. A shift in the exploitation 
pattern was observed from a peak at age 3 between 
1980-1982 to a peak at age 5 between 1986-1993. 
3. 7. 5 Recruitment estimates 
For the forecast, the number of age-1 (year class 1993) 
in 1994 was estimated from the recruitment surveys. The 
input data for RCT3 are given in Table 3.7.10 and 
include pre-recruit surveys covering all the major nurs-
ery areas of North Sea plaice at both the continental and 
the UK coast of the North Sea. In contrast to last year 
the ISIS BTS survey results (Netherlands) of age groups 
1, 2 and 3 were included in the analysis. The combined 
indices are an average of the Netherlands/Belgian, Ger-
man and UK -survey results for 0- and 1-group weighted 
over the surface area of the strata (Table 3.7.21). 
Results of the RCT3 are given in Table 3. 7.11 and 
include recruitment predictions for year classes born 
since 1985. 
Ylear RCT3 prediction XSA estimate % difference 
c ass 
1985 978 12701 -23 
1986 622 5391 + 15 
1987 714 5561 +28 
1988 549 3821 +44 
1989 506 3921 +29 
1990 542 453 +20 
1991 525 476 + 10 
1992 3532 377 -6 
1993 4562 -
1994 -2 -
AM 1957-1990 465 
GM 1957-1990 429 
1XSA estimates considered to be converged. 
2estimate will be updated when results from autumn 
surveys will beco~e a~ilab~e in November 1994_. _ 
The 1993 year class is estimated at 456 million at age 1 
at about the AM recruitment over the period 1957-1990. 
The estimates of the 1993 and 1994 year classes will be 
updated and made available to ACFM in November 
1994 when the results of the pre-recruit surveys present-
ly being carried out become available. 
Comparison of the predicted recruitment from the sur-
veys and the XSA indicates a substantial overestimate of 
recruitment of the year classes born between 1986 and 
1991. In Section 3. 7.13. these discrepancies will be 
further explored. The main result of these explorations is 
that there is some evidence that the accuracy of the 
recruitment estimates from surveys may have been 
affected by changes in the discard mortality level of 
cohorts due to changes in pre-recruit growth that 
affected the time period of exposure to discard mortality. 
The situation is even more complicated because of the 
installation of the plaice box in 1989 which has given the 
undersized plaice some protection from discard mortal-
ity. Although the effects of varying levels and periods of 
discard mortality cannot be quantified at the moment, 
these processes should nevertheless be taken into account 
when interpreting the results of the assessment and the 
forecast of future yield and spawning stock biomass. 
3.7.6 Historical stock trends 
Table 3. 7.12 and Figures 3. 7.1 - 3. 7.4 show the trends 
in yield, mean F, SSB and recruitment from 1957-1992. 
The yield of the stock has increased continuously from 
about 80,000 t in the late 1980s to a record level of 
about 150,000 t in the 1980s. Since 1990, a sharp 
decrease in the landings can be observed. Fishing mor-
tality increased in the 1970s and remained stable in the 
1980s, but increased slightly to about 0.47 in 1991-1993. 
SSB has shown two peaks in the 1960s and 1980s, due 
to the recruitment of exceptionally strong year classes 
born in 1963 and in 1981 and 1985, respectively. Since 
1990, SSB shows a sharp decline from 414,000 t in 
1989 to a historical low value of 271,000 t in 1994. 
Recruitment is rather constant but varies periodically 
with low recruitment around 1970 and high recruitment 
between 1980-1988. Superimposed on this trend, three 
strong year classes occurred which are related to low 
winter temperatures during the spawning season. There 
is a suggestion that recruitment in most recent years has 
declined from the level of around 500-600 million in the 
mid 1980s to a level of around 400 million in the early 
1990s. 
3. 7. 7 Biological reference points 
The stock recruitment plot is shown in Figure 3. 7. 7 with 
lines indicating Fstatus quo and Fmed. The current value 
ofF (0.46) is above Fmed = 0.30 and at about Fhigh. 
To maintain SSB at the current level, above-average 
recruitment is needed. The stock-recruitment plot (S-R 
plot) suggests a dome-shaped pattern with highest 
recruitment occurring at SSB levels around 300,000 t. 
The S-R relationship, however, has to be interpreted 
with caution because it may be coincidental that the low 
R-values in the 1960s occurred at high levels of SSB. 
The dome-shaped S-R relationship may reflect either 
density dependent population processes, a change in 
environmental conditions affecting pre-recruit survival, 
and/or a change in the discard mortality until the age of 
recruitment to the fisheries (age 2-5). 
Input data for the yield per recruit are given in Table 
3. 7.13. Weights at age in the catch and stock were taken 
as the mean weights over the last three years to take 
account of the observed decrease in growth rate. The 
yield per recruit is flat topped and shows that the present 
level ofF is about double that of Fmax (Table 3.7.14; 
Figure 3.7.8). 
3. 7.8 Short-term forecast 
A short-term forecast was carried out using the data in 
Table 3. 7.15. The exploitation pattern taken was the 
mean over the last three years scaled to the level of F2-
10u in 1993. Weights at age in the catch and stock were 
taken as the mean weights over the last three years to 
take account of the observed decrease in growth rate. 
The predicted status quo catch for 1994 is 114,000 t 
(Table 3.7.17), well below the agreed TAC of 165,000 
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t. The status quo catch forecast is close to the expected 
landings in 1994 of 107,700 t (provisional data for EU 
fleets). The status quo catch for 1995 is 109,000 t. At 
status quo fishing mortality, the SSB will decline from 
257,000 tin 1994 to 252,000 tin 1995 and 237,000 tin 
1996. 
An analysis was conducted to determine the sensitivity of 
the short-term forecast to uncertainties in the input para-
meters. The input to this analysis is given in Table 
3.7.16. Figure 3.7.9 indicates that the level ofF in 1995 
(HF95) is responsible for 29 % of the variance in yield in 
1995. Population numbers at ages 1, 2, and 3 contribute 
11, 26 and 9% of the variance in yield, respectively. 
Recruitment and population numbers at ages 1 and 2 
contribute 23-25% of the variance in SSB. 
Sensitivity coefficients illustrating the effect of a relative 
change in input parameters on the yield or SSB are 
shown in Figure 3.7.10. Yield in 1995 is most heavily 
affected by a change in the fishing mortality in 1995. 
For SSB, an increase in F95 and F94 will result in a 
decrease in SSB. Other input parameters have a relative-
ly modest effect. 
3.7.9 Medium-term predictions 
A medium-term prediction (10 year) was carried out 
assuming that recruitment is independent of spawning 
stock size and by random sampling from the observed 
distribution between 1957 and 1990. The other input 
parameters were similar to the yield per recruit analysis. 
Two runs of 500 simulations each were carried out for 
status quo (F = 1.0 x F93) and reduced fishing mortal-
ity (F = 0.8 x F93). Results in Figure 3.7.11 show the 
5, 25, 50, 75 and 95 percentiles for SSB and yield 
together with the tnuectories of five individual simula-
tions. The status quo prediction indicates that the range 
of the predicted yield and SSB increase over the first 
five years and then stabilize. The 50% percentile for the 
stabilized period reflects the equilibrium situation. The 
range in yield and SSB indicates the effect of the vari-
ability in recruitment on the variability in yield and SSB. 
Hence, with a 90% probability, the status quo yield will 
be between 85,000 and 160,000 t. The corresponding 
SSB will be between 195,000 and 350,000 t. At an F 
level of 0. 8 x F93 the yield will be between 85,000 t 
and 155,000 t, and the SSB between 240,000 and 
410,000 t. An important inference that can be drawn 
from both runs is that at status quo F the probability that 
SSB will further decline is > 7 5%, whereas at F = 0. 8 x 
F93 SSB is likely to increase. 
3. 7.10 Long-term considerations 
For the lowest level of SSB calculated for this stock 
(around 300,000 t between 1978-1992) there was no 
indication of a decline in recruitment (Figure 3. 7. 7). The 
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level of the SSB in this period has been proposed as the 
acceptable minimum SSB (Anon, 1993). The current 
level of SSB is below this level. 
Similar to last year, the SPLIR model was used to esti-
mate the probability that SSB will fall below a certain 
level in the long term assuming random recruitment (van 
Beek, 1994). The results (Figure 3. 7.12), which assume 
that recruitment is independent of stock size, show that 
at the current level ofF (0.46), there is a 60% probabil-
ity that SSB will fall below 250,000 t, and an 80% 
probability that SSB will fall below 300,000 t. A reduc-
tion in F by 20% to F=0.37 would reduce this probabil-
ity to 50%. The distribution of the expected yield is 
about the same for all levels of F in the simulation, 
corresponding to the flat topped yield-per-recruit curve 
for this stock. 
3.7.11 Comments on the assessment 
Since 1991 the Working Group has observed an increas-
ing discrepancy between the status quo catch forecast 
and the realized catch, suggesting that the assessment has 
overestimated the size of the plaice stock. The down-
ward revision of the estimates of unreported landings in 
three years between 1985 - 1991 had a major impact on 
the results of the assessment (Figure 3.7.13), in particu-
lar with regard to the estimates of recruitment and SSB 
in the most recent years. The estimate of fishing mortal-
ity was hardly affected. The close agreement between 
the predicted 1994 catch (114,000 t) and the EC-catch 
expectation (107, 700 t) suggests that the major discrep-
ancy between the VP A results and the realized catch 
may have been resolved. The quality control diagrams 
are given in Table 3.7.18. 
TAC levels in recent years have not restricted the fish-
eries; hence the level of unreported landings was 
reduced substantially. However, in the near future, the 
problem may become pertinent again if restrictive TACs 
are set. 
With regard to the future evolution of the stock, there is 
concern about the recruitment. As the forecast level of 
SSB in 1994 and 1995 is at a historically low value, 
there is a risk of a reduction in recruitment in the future 
at the current low levels of SSB. Although pre-recruit 
surveys have not provided evidence for recruitment 
failure in recent years (Table 3.7.21), there is evidence 
that the surveys of pre-recruits (ages 0-2) tend to overes-
timate recruitment to the fisheries at ages 2-4. This may 
suggest that the cumulative mortality of pre-recruit fish 
increased in spite of the installation of the plaice box in 
1989. This box was installed to reduce the level of 
discarding in areas with high concentrations of under-
sized fish by excluding trawlers exceeding 300 HP 
(Anon, 1994). The inferred increase in pre-recruit mor-
tality may be related to the observed decrease in pre-
recruit growth in the 1980s as discussed in Section 
3. 7.13. These considerations highlight the need for a 
better understanding of the nature of the stock-recruit-
ment relationship in this stock, and the underlying pro-
cesses such as the interplay of growth and discarding. 
Research on the factors affecting the observed changes 
in growth and its effect on discard mortality and recruit-
ment, taking account of the effect of the plaice box, is 
urgently needed. 
3.7.12 Other CPUE and survey data 
Table 3.7.19 shows CPUE trends for five fleets, two of 
which are used in the tuning (UK seine, NL beam 
trawl). All fleets show a steep decline since 1990 and 
are at a historical low level (Figure 3.7.14). The results 
of the ISIS Netherlands beam trawl survey indicate that 
the decline in CPUE in numbers has come to a stop in 
1994, although the 10 plus group continues to decline 
(Figure 3.7.15, Table 3.7.20). Recruitment data used to 
calculate the combined index for 0- and 1-group plaice 
that was used for estimating recruitment are given in 
Table 3.7.21. 
3.7.13 Growth, recruitment and the plaice box 
Over the last 30 years there have been major changes in 
the growth rate of plaice. In the 1960s and early 1970s, 
growth rate increased, while in the 1980s growth rate 
declined again (Figure 3. 7 .16). The growth rate of pre-
recruit plaice appeared to be positively correlated with 
eutrophication and the level of beam trawling and nega-
tively correlated to the density of plaice (Rijnsdorp & 
van Leeuwen, 1994). A change in growth rate will affect 
the apparent recruitment to the fisheries (R) by increas-
ing the time until recruitment (t): R = No exp(-Zt). 
Hence, a reduction in pre-recruit growth rate that results 
in a delay in recruitment by 1 year will reduce the 
potential number of recruits by exp(-Z). With a total 
mortality rate of pre-recruits of about Z= 0.3 (Anon, 
1994), the number of recruits may be reduced by almost 
25%. This hypothetical calculation clearly shows that a 
change in growth rate may substantially affect the recrui-
tment to the fisheries and may be (partly) responsible for 
the changes in time of the level of recruitment estimated 
by the VPA. 
In an exploratory exercise, pre-recruit survey indices of 
0- and 1-group plaice were analysed to test whether 
there was a relationship between the pre-recruit growth 
and pre-recruit discard mortality. Pre-recruit growth was 
estimated as the length of females at the age of 4 years 
(L4 from Dutch 1st quarter market samples). Discard 
mortality was estimated as the log residual of the pre-
dicted recruitment from surveys and the observed 
recruitment from the VP A. Recruitment of cohorts born 
between 1974 and 1989 was predicted using RCT3 
employing four 0- and 1-group survey indices (T -0-
autumn, T-1-autumn, Comb-0 and Comb-1) using no 
time tapering, calibrative regression, without shrinkage. 
The time series of ln-residuals do not clearly suggest a 
trend that coincides with the decrease in L4, although 
the two largest negative residuals for year classes 1988 
and 1989 coincide with a relatively small L4 (Figure 
3. 7 .17a). The scatter plot of the residuals against L4 
also does not provide firm evidence for a relationship 
between recruitment residual and pre-recruit growth 
(Figure 3.7.17b). However, the measures of pre-recruit 
growth and especially discard mortality are rather impre-
cise and may have obscured an underlying relationship. 
Further investigations into this problem are needed. 
Accepting for the moment that a reduced growth rate 
during the pre-recruit phase will increase the cumulative 
mortality of discards, technical measures to reduce the 
level of discard mortality rate (Z), such as the plaice 
box, will be even more important compared to a situ-
ation with a high pre-recruit growth rate, and underpins 
the conclusions of the Study Group on the Plaice Box 
(Anon., 1994). 
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~~ Table 3.7.1 North Sea PLAICE. Nominal landings (tonnes) in Sub-area IV as officially reported to ICES, 1983-1993. 
Country 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
Belgium 8,916 10,220 9,965 7,232 8,554 11,527 10,939 13,940 14,328 12,006 10,814 
Denmark 19,114 23,361 28,236 26,332 21,597 20,259 23,481 26,474 24,356 20,891 16,452 
F aroe Islands 
- - - - - 43 
France 1,185 1,145 1,010 751 1,580 1,773 2,0371 1,339 5081 5371 593 1 Germany 2,397 2,485 2,197 1,809 1,794 2,566 5,341 8,747 7,926 6,818 6,8961 Netherlands 53,608 61,478 90,950 74,447 76,612 77,724 84,173 78,204 67,945 51,064 48,552 
Norway 17 17 23 21 12 21 321 1,756 560 843 1 753 Sweden 22 14 18 16 7 2 12 169 103 53 7 UK (Engl. & Wales) 13,248 12,988 11,335 12,428 14,891 17,613 19,735 17,563 17,672 20,191 19,238 UK (N .Ireland) - - - -
- - 540 176 992 1,268 1,384 UK (Scotland) 4,159 4,195 4,577 4,866 5,747 6,884 5,516 6,789 9,047 9,743 10,541 UK (Isle of Man) 
- - - - -
- -
- - 64 
Total reported 102,666 115,903 148,311 127,902 130,794 138,412 152,095 155,157 143,437 123,478 115,230 
Unreported landings2 41,369 40,244 11,526 37,445 22,876 16,063 17,548 1,050 4,041 1,234 -5,279 
Landings as used by WG 144,035 156,147 159,837 165,347 153,670 154,475 169,643 156,207 147,478 124,712 109,951 
1Provisional. 
2Estimated by the Working Group. 
TABLE 3.7.2 North sea plaice 
Natural Mortality and proportion mature 
I Age I Nat Mori Mat. I 
1-----1--------1--------1 
I 1 I .100 I .ooo I 
I 2 I .1oo I .5oo I 
I 3 I .100 I .500 I 
4 I .1oo I 1.ooo I 
5 I .1oo I 1.ooo I 
6 I .1oo I 1. ooo I 
7 .1oo I 1.ooo I 
8 .1oo I 1.ooo I 
9 .1oo I 1.ooo I 
10 .1oo I 1.ooo I 
11 . lOO I 1. 000 I 
12 .1oo I 1.ooo I 
13 .1oo I 1.ooo I 
14 . 1oo I 1. ooo I 
15+ . 1oo I 1. ooo I 
TABLE 3. 7. 3 North sea plaice 
International catch at age ('000), Total 
' 
1984 to 1993. 
------------------- ------------------- --------- ----------------------------- --------------------Age 1984 I 1985 1986 I 1987 1988 1989 I 1990 I 1991 1992 I 1993 I I I I I I I 
---- ---------1--------- ---------1--------- --------- ---------1---------1--------- ---------1---------1 
1 108 I 121 1674 I 0 0 1260 I 1511 I 1411 3097 I 2787 I I I I I I I 
2 63252 I 73552 67125 I 85123 15146 46709 I 31759 I 41876 40163 I 45360 I I I I I I I 
3 274209 I 144316 163717 I 115951 250675 105820 I 96046 I 81192 79291 I 87526 I I I I I I I 
4 53549 I 185203 93801 I 111239 74335 231176 I 109536 I 113577 68348 I 66799 I I I I I I I 
5 37468 I 32520 84479 I 64758 47380 52854 I 160253 I 72215 69610 I 48229 I I I I I I I 
6 13661 I 15544 24049 I 34728 25091 19227 I 26889 I 78212 32641 I 28127 I I I I I I I 
7 64 65 I 6871 9299 I 11452 16774 10556 I 8429 I 15059 29733 I 13024 I I I I I I I 
8 5544 3650 4490 I 4341 I 5381 7553 I 4409 I 5490 7028 I 11992 I I I I I I I I 
9 I 2720 2698 I 2733 I 2154 I 3162 2118 I 3717 I 3256 I 3343 I 3894 I I I I I I I I I 
10 I 2088 1543 I 2026 I 1743 I 1671 I 1691 I 1176 I 2556 I 2420 I 2109 I I I I I I I I I I I 
11 I 1307 1030 I 1178 I 1033 I 932 I 926 I 767 I 1035 I 1731 I 1498 I I I I I I I I I I I 
12 I 1143 1070 I 1084 I 663 I 932 I 630 I 487 I 667 I 975 I 1106 I I I I I I I I I I I 
13 I 455 727 I 806 I 529 I 505 I 446 I 325 I 394 I 605 I 812 I I I I I I I I I I I 
14 I 310 371 I 628 I 296 I 516 I 327 I 235 I 331 I 609 I 292 I I I I I I I I I I I 
15+1 1262 1057 I 1228 I 1214 I 1677 I 1555 I 1221 I 1292 I 1597 I 1246 I I I I I I I I I I 
2b3 
TABLE 3.7.4 North sea plaice 
International mean weight at age (kg), Total catch, 1984 to 1993. 
I Agel 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 199o I 1991 I 1992 I 1993 I 1----:---------:---------:---------:---------:---------:---------:---------:---------:---------:---------: 
: 1 : .233 : .247 : .221 : .221 : .221 : .236 : .271 .227 : .251 : .251 : 
: 2 : .263 : .264 : .269 : .249 : .254 : .280 : .285 .286 : .263 : .273 : 
: 3 : .283 : .290 : .304 : .300 : .278 :. .308 : .298 .295 : .291 : .290 : 
: 4 : .375 : .337 : .347 : .351 : .352 : .331 : .318 .306 : .320 : .327 : 
: 5 : .491 : .462 : .425 : .402 : .453 : .390 : .368 .367 : .344 : .358 : 
: 6 : .613 : .577 : .488 : .504 .512 : .532 : .448 .456 : .427 : .424 : 
: 7 .684 : .678 : .675 : .583 .608 : .600 : .596 .529 : .531 ! .519 : 
: 8 .725: .729: .751: .728 .699: .667: .687 .664: .603: .618: 
: 9 .837: .804: .853: .829 .813: .790: .752 .738: .704: .693: 
: 10 .916 : .900 : .921 : .826 .936 : .819 : .817 .822 : .737 : .755 : 
: 11 .981 : 1.001 : .948 : .996 .964 : .917 : 1.025 .902 : .809 : .770 : 
: 12 1.026 : .950 : 1.063 : 1.015 1.041 : .948 : 1.077 .917 : .924 : .873 : 
1 13 1.112 1 1.011 1 1.078 1 1.045 1.137 : 1.139 : 1.096 .979 1 .969 I .825 I 
I 14 1.250 I 1.139 1 1.074 I 1.121 1.115 I Lo8o I .968 .944 I .879 I .869 I 
I 15+ 1 1.214 1 1.215 1 1.110 1 1.150 1.038 1 .993 I 1.075 1.oo4 I 1.059 I 1.036 I 
TABLE 3.7.5 North sea plaice 
Stock mean weight at age (kg), 1984 to 1993. 
I Agel 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 1 1993 1 
l----l---------l---------l---------l---------l---------l---------:---------l---------l---------l---------1 I 1 I .150 I .150 I .150 I .150 I .150 I .15o I .15o I .131 1 .131 1 .131 1 I 2 I .203 I .208 I .195 I .194 I .212 1 .215 1 .245 .208 1 .263 1 .259 1 
I 3 I .242 I .243 I .253 I .265 1 .238 1 .251 1 .212 .263 1 .291 1 .264 1 
I 4 I .338 I .310 I .336 I .330 I .315 1 .281 1 .282 .276 1 .320 1 .302 1 
I 5 I .464 I .452 I .440 I .401 I .426 1 .359 1 .343 .342 1 .344 1 .330 1 
I 6 I .571 I .536 I .533 I .503 I .467 1 .484 1 .422 .401 1 .427 1 .391 1 
7 I .649 I .635 I .692 : .573 I .547 : .551 : .555 .463 I .531 I .490 : 
8 I .692 .656 I .779 I .111 I .644 1 .612 1 .647 .633 1 .603 1 .587 1 
9 I .787 .764 I .888 I .747 1 .706 1 .759 1 .101 .652 1 .7o4 1 .633 1 
10 I .898 .869 I .971 I .817 I .897 I .837 I .76o .744 1 .737 1 .723 1 
11 I .932 .955 I .953 I 1.oo9 I .937 1 .787 1 1.011 .824 1 .809 1 .764 1 
12 I 1.042 .906 I 1.101 I 1.018 I 1.oo9 I .968 I 1.144 .96o I .924 I .913 1 
13 I 1.235 1.068 I 1.153 I 1.o19 1 1.065 1 1.215 1 .996 .951 1 .969 1 .798 1 
14 I 1.121 1.1o8 I 1.126 I 1.214 I 1.135 1 .899 1 1.046 .825 1 .879 1 .822 1 
15+1 1.235 1.308 I 1.354 I 1.114 I .972 I .857 I 1.068 .891 I 1.059 I .969 1 
2 (~ !1 
Table 3.7.6 
Plai•::e in the llorth SPa (Fishing Area IV) (run name: HSPLAlCE) 
104 
>>NETHERLAND BTS<< 
1985, 1993 
1, 1, 0.75, 1.0 
1, 1 n, 
1, 105.67, 
1, 634.:::6, 
1, 207.67, 
1, 5<11.24, 
1, 3()7. 995, 
18S.8qS, 39. 4 q, 
125.847, 50.38, 
7 07 . ,14 q, 32.12, 
l5l,(ICJ7, 207. 9'13, 
337.866, 56.08;:, 
13. 33, 1. 500, 1.024, 
1 n. 1 R, 4. 688, 0.912, 
Cl. 4 55, 2. 669, 1. 5'll, 
6.782, 3.053, 0.742, 
51.097, 7. 886, 1. 132, 
0.524, 0. 157, 0. 195, 0.453 
0. 4 85, 0.253, 0.065, 0. 243 
0. 326, 0. 17 8, 0.097, 0.251 
0. 570, 0. 12 9, 0 .136, 0. 2~·5 
0. 4 21, 0.246, 0. 070, 0.318 
l, 123.152, 122.127, 67.359, 22.315, 10.203, 1.128, 0.281, 0. 230, 0.071, 0.121 
1, 187.159, 125.537, 30.112, 21.642, 5.364, 4.582, 0. 588, 0.171, 0.082, 0.213 
1, 179.561, 117.197, 20.615, 6. 104, 4. 971, 2. 878, 1.414, 0. 389, 0.042, 0.090 
1, 124.924, 164.107, 36.885, 7. 261, 1. 769, 1.538, 0. 514, 0. 4 66, 0.154, O.lJO 
>>NETHERLANDS ALL fLEETS<' 
197 q, 19?3 
l, 1, 11, 1 
1, 14 
4 4. 9, 12G7.5, 44268.9, 65005.3, 18310.6, 18066.6, 13360.2, 9189.9, 2410.3, 1539.7, 961.2, 
4 5. n, 94 3. 7, 507:26.9, 77105.9, 35404.3, 8928. 9, 8739.5, 5909.8, 3245.6, 1004.0, 7 94. 8, 
4 6. 3, 122.0, 74461.7, 79996.2, 25008.9, 19061.8, 6615.2, 5223.6, 4203.2, 2372.4, 97 4. 6, 
57. 3, 3199.6, 39899.6, 137177.0, 36203.3, 14979.8, 9577.3, 5399.5, 3713.5, 2034.8, 1924.7, 
691. 6, 4 88. 4, 429.3, 
365.1, 200. 9, 169.5, 
688.7, 356. 3, 276. 9, 
760.2, 4 50. 6, 313. 9, 
65.6, 1134.4, 96297.5, 78330.5, 55221.0, 15280.3, 7432.71 5033.9, 2798.9, 2025.0, 1702.1, 1257.6, 1008.0, 365.2, 
70. 8, 9. 9, 53837.3, 180607.0, 30489.5, 22212.2, 7308.2, 3717.4, 3363.3, 1791.5, 1323.1, 768.1, 64 9. 4, 24 8. 6, 
70. 3, 732. 0, 66003.4, J<!S584.0, 102925.0, 17163.2, 9669.21 4187.8, 2329.91 1681.11 940.61 679.01 599.6, 450.1, 
68. 11 1615.01 59619.21 I I '.>586. 0, 57103.8, 46190.21 12357.81 5803.61 2609.81 1724.71 1385.8, 828.3, 696.81 528.41 
68.41 9. 9, 65506.61 76847.51 75946.0, 39780.81 16774.81 6229.61 2327.4, 1027.51 963.01 572.6, 358.11 238.11 
76.21 9. 9, 109321 1580301 377831 269271 14288, 8817, 32531 18 98, 9991 4 4 4 1 370, 2421 72. 5, 1151.3, 40443.31 73696.31 131915.11 23063.61 9633.81 5239.61 2714.5, 94 7. 4, 630. 6, 304.11 168.41 149.0, 
71. 41 173.7, 21956.4, 60038.4, 49861.61 76520.9, 12186.91 3682.3, 1790.2, 1160.81 491.5, 250.8, 171.3, 101.8, 
68.51 4 26. 9, 27501.11 42376.4, 53151.7, 30697.41 34092.31 6878.9, 1954.4, 1137.4, 652.11 285.8, 122.4, 66.91 
71.1, 1810.1, 24270.51 44306.1, 31854.1, 27165.21 12219.3, 9485.11 2463.91 992.81 508.2, 312. 91 262.81 95.2, 
76. 8, 2456.7, 27551.7, 46535.8, 31333.2, 19704.6, 10983.91 6039.91 3611.11 1024.9, 534.71 252.61 17 4. o, 93.1, 35.11 
>>TRIDENS SNS September survey<< 
19821993 
1 1 0.75 1.0 
1 3 
70108 8503 1146 
34884 14708 308 
4 4 667 10413 2480 
27832 13789 1584 
93573 7558 1155 
33426 33021 1232 
36672 14430 13140 
37238 14952 3709 
24903 7287 3248 
57 34 9 11148 1507 
48223 13742 2257 
22184 9484 988 
''lg1ish seine<< 
1993 
0 1 
15 
160.6 4 4. 4 3887.4 3202.2 1 996. 9 985.3 332.2 132.2 371.6 427.1 85.4 4 5. 4 36.4 
156.0 1539.7 2602.1 5926.2 1993.0 911.9 536.5 122.0 68.9 184.8 117.3 10. 4 30.6 
14 4. 7 400.0 5372.1 2497.3 2169.5 67 9. 8 378.2 283.3 120.9 74.6 65.3 104 . 4 71.0 
138.9 1168.0 2968.5 5471. 5 663.2 622.2 284.0 175.1 104.1 25.6 38.9 36.1 30.3 
121.0 282.5 4316.2 2631.9 1953.4 270.5 206.3 169. 4 205.9 106.4 56.5 31.7 46.3 
112.7 792.7 1896.1 2729.0 2078.0 1085.3 362.0 188.6 58.6 67.2 30.6 15.1 33.9 
78.8 129.0 3071. 8 1508.6 1048.7 819.5 402.0 91.1 78.4 37.8 23.9 13. 4 104.8 
83.6 48.2 625.2 4324.9 1915.1 898.0 385.9 515.6 73.1 108.0 71.9 56.5 26.2 
73.1 120.2 1227.3 1673.6 4296.7 495.0 332.1 169.9 146.8 45.8 25.8 19.0 14.5 
67.0 130.0 504.1 1078.5 1002.9 1517.4 246.9 116.6 64.1 87.7 33.8 26.2 18.1 
60.0 177.4 1039.2 1015.8 1145.5 549.2 4 97.3 140.6 56.9 39.3 52.5 12.3 14.7 
52.8 66.3 898.0 1140.3 837.7 566.3 151.1 228.5 72.2 36.1 30.7 20.5 8. 7 
308.5, 
14 2. 8, 
207. 9, 
141.3, 
213.3, 
17 9. 8, 
27 4. 9, 
317.31 
150.41 
2051 
68.7, 
63.71 
73.01 
75.31 
61.0 
37.1 
12.7 
37.0 
20.8 
26.3 
9.7 
20.8 
16. 4 
14. 3 
17.4 
10.4 
4. 9 
-~ ~- .5 
811.4 
366.4 
455.3 
676.0 
385.5 
465.1 
383.4 
415.8 
364.4 
347 
143.5 
118.4 
111.6 
129.3 
244.8 
142.5 
222.1 
136.4 
272.6 
65.4 
117.3 
129.6 
90.5 
69.0 
4 4. 6 
23.9 
-~ ;:_~ 6 
Table 3.7.7. North Sea plaice: XSA tuning input and results 
VPA Version 3.1 (MSDOS) 
8/10/1994 10:38 
Extended Survivors Analysis 
North Sea PLA4e, sexes combined *** full data set *** 
CPUE data from file P4EF.57 
Catch data for 37 years. 1957 to 1993. Ages 1 to 15. 
Fleet, First, Last, First, Last, Alpha, Beta 
year, year, age 
' 
age 
>>NETHERLAND BTS<< 1985 1993 1 10, . 750, 1.000 
>>NETHERLANDS ALL FL 1984 1993 1 14, .000, 1.000 
>>TRIDENS SNS Septem 1984 1993 1 3, . 750, 1. 000 
>>English seine<< 1984 1993 2 14, .000, 1.000 
Time series weights : 
Tapereo t.lilie .,,eightlnq apf=.!.led 
Pc•we r = -·'lt=.!r 1·~1 J'e3rs 
Catchability analysis : 
Catchability independent of stock size for all ages 
Catchability independent of age for ages >= 10 
Terminal population estimation 
Survivor estimates shrunk towards the mean F 
of the final 5 years or the 5 oldest ages. 
S.E. of the mean to which the estimates are shrunk= .500 
Minimum standard error for population 
estimates derived from each fleet= .300 
Prior weighting not applied 
Tuning converged after 48 iterations 
Regression weights 
.020, .116, .284, .482, . 670, 
Fleet : >>NETHERLAND BTS<< 
Regression statistics : 
Ages with q constant w.r.t. time 
Age, Slope , t-value 
' 
Intercept, RSquare, 
1, . 84, . 223, 8.44, .32, 
2, . 67' 1. 269, 9. 4 7' . 77' 
3, .58, 3. 27 9, 10.42, . 93, 
4' . 59, 1. 896, 10.61, . 84' 
5, . 85, • 4 90' 10.08, . 70, 
6, . 70, . 839, 10. 4 3, . 65, 
7' .67, 1.903, 10.58, . 8 9, 
8, . 84' .542, 10.71, . 7 3, 
9, 1.16, -.101, 11.67, . 09, 
10, -26.58, -. 719, -:6. ·H, . 1)0, 
.820, 
No Pts, 
9, 
9, 
9, 
9, 
9, 
9, 
9, 
9, 
9, 
9, 
. 921' . 976, .997, 1.000 
Reg s.e, Mean Q 
• 4 6, -7.58, 
. 20, -7. 69, 
.11, -8.66, 
.21, -9.34, 
. 31' -9.74, 
. 32, -10.10, 
. 14' -10.61, 
.22, -10.87, 
.57, -11.35, 
14. 05, -10.11, 
Continued 
Table 3.7.7. North Sea plaice XSA tuning cntd. 
fleet : >>NETHERLANDS ALL E'L 
Ages with q constant w.r.t. time 
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 
1, -.61, -.765, 14. 07, . 05, 10, 1. 39, -11.33, 
2, 1. 20, -.241, 5. 7 5, .::26, l 0, . 63, -6. -=15, 
3, . 96, . 14 5, 6 .15, . 76, 10, .24, -5.87, 
4, . 88, .490, 6. 41, .81, l 0, • 241 -5. 1)2, 
5, • 951 .257, 5.80, .85, 10, .201 -5.471 
61 .84, 1.1351 6 • 4 91 .92, 101 .13, -5.611 
7, 1. 201 -.687, 4 • 811 , 7 3 I l 01 .:241 -5,771 
8, 2. 26, -2.051, 1.34, . 38, 10, • 4 7, -6.1:::, 
9, -5.56, -1.6081 25.96, .01, 10, 1. 51, -6.281 
10, 2.081 -. 539, 3. 7 3, . 06, 101 . 7 3, -6.35, 
11, . 93, .081, 6. 76, , 211 10, . 33, -6.63, 
12, . 36, 1.469, 7.52, .56, 10, . 14, -6.68, 
13, .64, . 380, 7. 091 . 20, 10, .381 -6.80, 
14, . 63, . 813, 6. 99, . 53, 10, .32, -6.86, 
fleet : >>TRIDENS SNS Septem 
Ages with q constant w.r.t. time 
Age, Slope , t-value , Intercept, RSquare 1 No Pts 1 Reg s.e 1 Mean Q 
1, 1.02, -.041, 2. 20, . 4 5, 10, . 35, -2.43, 
2, . 96, .1231 3.801 . 71, 10, • 231 -3.44, 
3, . 59, 1. 21 o, 8. 03, . 67, 10, . 30, -4.7 3, 
fleet : >>English seine<< 
Ages with q constant w.r.t. time 
Age, Slope , t-value I Intercept, RSquare, No Pts, Reg s.e, Mean Q 
2, 1. 13, -.118, 12.24, . 17, 10, .81, -12.32, 
3, 1.13, - .196, 9.54, . 35, 10, . 5'?, -9.92, 
4, 1.33, -.999, 7. 93, . 68, 10, . 33, -9.05, 
5, . 93, .255, 8.80, . 7 3, 10, . 29, -8. 55, 
6, 1. 03, -.060, 8.51, • 4 7, 10, • 4 7, -8.59, 
7, 1.04, -.101, 8. 7 3, . 63, 10, . 31, -8.80, 
8, . 7 4, .655, 9.071 . 60, 10, .30, -8,781 
9, .51, 1. 321, 9.12, . 63, 10, . 14, -8.971 
10, 1. 25, -.155, 8. 85, . 08, 10, . 59, -8.83, 
11, .88, .104, 8.77, . 14, 10, . 4 3, -8.83, 
12, -1. 31, -1.021, 6.67, .04, 10, .72, -9.02, 
13, 1. 36, - .158, 8. 97, . 04, 10, . 90, -8.61, 
14, . 86, . 530, 8.53, ,77, 10, .18, -8.75, 
Terminal year survivor and f summaries 
Age 1 Catchability constant w.r.t. time and dependent on age 
Year class = 1992 
E'leet, 
>>NETHERLAND BTS<< 
>>NETHERLANDS ALL E'L, 
>>TRIDENS SNS Septem, 
>>English seine<< 
E' shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
330040., 
Int, 
s.e, 
.24, 
Estimated, 
Survivors, 
242232., 
2532677., 
248591., 
1., 
747489., 
E:·:t, 
s.e, 
. 33, 
Int, 
s.e, 
. 535, 
2.368, 
.332, 
. 000, 
. 50,,,, 
N, 
4, 
Var, 
Ratio, 
1.367, 
Ext, 
s.e, 
. 000, 
.000, 
. 000, 
.000, 
r 
.008 
Var, 
Ratio, 
.00, 
. 00, 
. 00, 
. 00, 
N, Scaled, 
, Weights, 
1, . 208, 
1, . 011, 
1, . 541, 
o, . 000, 
. 24 0, 
Estimated 
E' 
. Oll 
.001 
. Oll 
.000 
.004 
Continued 
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Table 3.7.7. North Sea plaice XSA tuning cntd. 
Age 2 Catchability constant w.r.t. time and dependent on age 
Year class = 1991 
Fleet, Estimated, Int, Ext, Var, 
Survivors, s.e, s.e, Ratio, 
>>NETHERLAND BTS<< 
' 
327129.' .288, . 099, .34, 
>>NETHERLANDS ALL FL, 359717., .500, .323, .65, 
>>TRIDENS SNS Septem, 345934., .223, .205, . 92, 
>>English seine<< 
' 
252421.' .695, . 000, . 00, 
F shrinkage mean 
' 
426868., 
. 50,''' 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s. e, s.e, f Ratio, 
344149., .15, .08, 81 .512, .118 
Age 3 Catchability constant w.r.t. time and dependent on age 
Year class = 1990 
Fleet, Estimated, Int, Ext, Var, 
Survivors, s.e, s.e, Ratio, 
>>NETHERLAND BTS<< 
' 
183066., . 225, . 070, .31, 
>>NETHERLANDS ALL FL, 181377., . ~58, .064, . 25, 
>>TRIDENS SNS Septem, 258131., . 209, .272, 1. 30, 
>>English seine<< I 310329., .413, .159, . 39, 
F shrinkage mean , 216156., • 50, I I I 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, , Ratio, 
216504., .12, . 09, 12, .741, .325 
Age 4 Catchability constant w.r.t. time and dependent on age 
Year class = 1989 
Fleet, Estimated, Int, Ext, Var, 
Survivors, s.e, s.e, Ratio, 
>>NETHERLAND BTS<< f 73944., . 209, . 097, . 4 6, 
>>NETHERLANDS ALL fL, 90694, 1 . 200, . 085, .42, 
>>TRIDENS SNS Septem, 101948., .212, .156, . 7 4, 
>>English seine<< , 137402., .247, .034, .14, 
F shrinkage mean , 97108., • 50, I If 
Weighted prediction 
Survivors, Int, E:<t, N, Var, F 
at end of year, s.e, s.e, f Ratio, 
96824., .11, .07, 15, .633, .505 
Age 5 Catchability constant w.r.t. time and dependent on age 
Year class = 1988 
Fleet, 
>>NETHERLAND BTS<< 
>>NETHERLANDS ALL FL, 
>>TRIDENS SNS Septem, 
>>English seine<< 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
39911., 
Int, 
s.e, 
.11, 
Estimate•::J, 
Sur vi v.:,rs, 
3251:::: • 1 
38494., 
37521., 
46260., 
50492., 
Ext, 
s.e, 
.06, 
Int, 
s.e, 
. 199' 
.177, 
. 220, 
. 203, 
, 50, 1 f I 
N, 
' 18, 
Var, 
Ratio, 
.541, 
Ext, 
s.e, 
.150, 
.034, 
.139, 
.100, 
F 
. 765 
Var, 
Ratio, 
,75, 
. 19 f 
. 63, 
. 4 9 f 
N, Scaled, 
' 
Weights, 
2, .281, 
2, .094, 
2, .471, 
1, . 04 8, 
.105, 
N, Scaled, 
f 1-'leights, 
3, .284, 
3, .224, 
3, . 320, 
2, .087, 
. 085, 
N, Scaled, 
, Weights, 
4, .231, 
4 f . 288, 
3, .188, 
3, . 203, 
. 090, 
N, Scaled, 
, Weights, 
5, . 225, 
5, . 308, 
3, .102, 
4 f • 252, 
.112, 
Estimated 
F 
.124 
.113 
.118 
.158 
.096 
Estimated 
F 
.375 
.378 
.280 
.238 
.326 
Estimated 
f 
.620 
.531 
. 4 8 4 
.380 
.503 
Estimated 
f 
.880 
.785 
. 7 99 
.689 
.646 
Continued 
Table 3.7.7. North Sea plaice XSA tuning cntd. 
Age 6 Catchability constant w.r.t. time and dependent on age 
Year class = 1987 
Fleet, 
>>NETHERLAND BTS<< 
>>NETHERLANDS ALL FL, 
>>TRIDENS SNS Septem, 
>>English seine<< 
F shrinkage mean 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
32043., .11, 
Estimated, 
Survivors, 
40548., 
28514., 
32771., 
30814., 
32631., 
Ext, 
s.e, 
. 05, 
Int, 
s.e, 
.213, 
.17 4, 
.236, 
.205, 
. 50,'', 
N, 
21, 
Var, 
Rat1o, 
• 4 71, 
Ext, 
s.e, 
.085, 
. 069, 
.115, 
.14 5, 
f 
.60' 
Var, 
Ratio, 
. 4 o, 
. 4 0' 
. 4 9' 
. 71' 
Age 7 Catchability constant w.r.t. time and dependent Qn age 
Year class = 1986 
Fleet, 
>>NETHERLAND BTS<< 
>>NETHERLANDS ALL FL, 
>>TRIDENS SNS Septem, 
>>English seine<< 
F shrinkage mean 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
17060., .11, 
Estimated, 
Survivors, 
20616., 
16872., 
17060., 
13817., 
19303., 
Ext, 
s.e, 
. 05, 
Int, 
s.e, 
.207, 
. 17 3, 
.264, 
.198, 
. 50,'', 
N, 
24, 
Var, 
Ratio, 
. 421, 
Ext, 
s.e, 
.086, 
. 063, 
. 14 4, 
. nsg, 
F 
.546 
Var, 
Ratio, 
.42, 
. 36, 
.55, 
. 31), 
Age 8 Catchability constant w.r.t. time and dependent on age 
Year class = 1985 
Fleet, 
>>NETHERLAND BTS<< 
>>NETHERLANDS ALL FL, 
>>TRIDENS SNS Septem, 
>>English seine<< 
F shrinkage mean 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
22149., .11, 
Estimated, 
Survivors, 
26160., 
18586., 
26551., 
22811., 
22465., 
Ext, 
s. e, 
. 04, 
Int, 
s.e, 
.190, 
.l71, 
.317, 
.199, 
. 50,''' 
N, 
, 
27, 
Var, 
Ratio, 
. 37 9, 
Ext, 
s.e, 
.065, 
.068, 
.238, 
.032, 
f 
.415 
Var, 
Ratio, 
.34, 
. 4 0, 
. 75, 
.16, 
Age 9 Catchability constant w.r.t. time and dependent on age 
Year class = 1984 
Fleet, 
>>NETHERLAND BTS<< , 
>>NETHERLANDS ALL FL, 
>>TRIDENS SNS Septem, 
>>English seine<< 
F shrinkage mean 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
7820., .10, 
Estimated, 
Survivors, 
10138., 
6674., 
4 7 37.' 
7536., 
8125.' 
Ext, 
s.e, 
. 05, 
Int, Ext, Var, 
s.e, s.e, Ratio, 
.182, . 099, .54, 
.159, .062, . 39, 
. 4 20, . 029, . 07' 
.17 9' .053, . 30, 
. 50,,,, 
N, Var, f 
, Ratio, 
30, .472, .388 
N, Scaled, 
, Weights, 
6, . 209, 
6, . 371, 
3, . 058, 
5, . 24 o, 
.121, 
N, Scaled, 
, Weights, 
7, 
7, 
. 260, 
.336, 
3, . 024, 
1) I • =~~~·I 
.103, 
N, Scaled, 
, Weights, 
8, . 309, 
8, . 350, 
3, . 009, 
7, . 241, 
.091, 
N, Scaled, 
' 
Weights, 
9, .256, 
9, .354, 
3, .004, 
8, .304, 
.082, 
Estimated 
F 
.507 
.662 
. 597 
.625 
.599 
Estimated 
f 
.471 
.551 
.546 
.640 
• 4 96 
Estimated 
f 
.362 
• 4 7 9 
.357 
• 4 06 
. 411 
Estimated 
F 
. 311 
.441 
.578 
. 400 
.376 
Continued 
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Table 3.7.7. North Sea plaice XSA tuning cntd. 
Age 10 Catchability constant w.r.t. time and dependent on age 
Year class = 1983 
Fleet, 
>>NETHERLAND BTS<< 
' >>NETHERLANDS ALL FL, 
>>TRIDENS SNS Septem, 
>>English seine<< 
' 
F shrinkage mean 
' 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
3064., .11, 
Estimated, 
Survivors, 
2415.' 
2950.' 
2285.' 
3333.' 
4724., 
Ext, 
s.e, 
. 04' 
Int, 
s. e, 
.192, 
.162, 
.655, 
.181, 
. 50,,'' 
N, 
32, 
Var, 
Ratio, 
. 416, 
Ext, Var, 
s. e, Ratio, 
.068, . 36, 
. 040, 
. 24' 
. 216, . 33, 
.058, .32, 
F 
.504 
N, Scaled, Estimated 
' 
Weights, F 
9, . 233, .605 
10, . 373, .519 
3, . 001, .630 
9, .289, .471 
.105, .354 
Age 11 Catchability constant w.r.t. time and age (fixed at the value for age) 10 
Year class = 1982 
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
Survivors, s.e, s.e, Ratio, 
' 
Weights, F 
>>NETHERLAND BTS<< 
' 
1786.' . 197' .105, . 53, 8, .184, .586 
>>NETHERLANDS ALL FL, 17 8 9.' .168, .067, . 4 o, 10, . 376, .586 
>>TRIDENS SNS Septem, 1500.' 1.317, .045, . 03, 2, . 000, .668 
>>English seine<< , 2277., .188, .071, . 38, 10, . 311, . 4 86 
F shrinkage mean 
' 
4091., , 50, I 1 1 .128, .299 
Weighted prediction 
Survivors, Tnt 1 E:·:t 1 NI V a r 1 F 
at end of year, s.e, s.e, , Ratio, 
214 3.' . 11, . 06, 31, .571, .510 
Age 12 Catchability constant w.r.t. time and age (fixed at the value for age) 10 
Year class = 1981 
Fleet, 
>>NETHERLAND BTS<< 
' >>NETHERLANDS ALL FL, 
>>TRIDENS SNS Septem, 
>>English seine<< 
' 
r shrinkage mean 
' 
Weighted prediction 
Survivors, Int, 
at end of year, s.e 1 
1927., .13, 
Estimated, 
Survivors, 
1617.' 
14 07.' 
1262.' 
254 9.' 
2785.' 
Ext, 
s.e, 
.07, 
Int, 
s.e, 
.218, 
.181, 
4. 04 2' 
.201, 
• 50, I 1 I 
N, 
' 2 9' 
Var, 
Ratio, 
.552, 
Ext, Var, NI Scaled, Estimated 
s.e, Ratio, 
' 
Weights, F 
.055, .25, 7' .14 7' .501 
.084, . 4 6, 10, .382, .558 
.000, .001 1, .000, .606 
. 071' . 36, 10, . 320, .346 
.152, .320 
F 
.436 
Age 13 Catchability constant w.r.t. time and age (fixed at the value for age) 10 
Year class = 1980 
Fleet, 
>>NETHERLAND BTS<< 
>>NETHERLANDS :'\LT. FI., 
>>TRIDENS SNS Septem, 
>>English seine<< 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
911.' 
Int, 
s.e, 
. 14' 
Estimated, 
Survivors, 
667.' 
, 57, I 
1 • I 
7 33.' 
.:::182, I 
Ext, 
s.e, 
. 11' 
Int 1 
s. e, 
. 242, 
. 18·81 
. 000, 
.:::07, 
• 50, I I I 
N, Var, 
' 
Ratio, 
27, ,752, 
Ext, Var, NI Scaled, Estimated 
s.e, Ratio, 
' 
Weights, F 
. 065, 
. 27' 6, .122, . 770 
. 106, .57, 1 Q 1 .358, . 703 
.000, . 00, 0, . 000, .000 
.067, . 33, 10, . 320, .719 
. 199' .303 
F 
.614 
Continued 
Table 3.7.7. North Sea plaice XSA tuning cntd. 
Age 14 Catchability constant w.r.t. time :lnd age (fi:~ed at the value for age) 10 
Year class = 1979 
fleet, 
>>NETHERLAND BTS<< 
>>NETHERLANDS ALL E'L, 
>>TRIDENS SNS Septem, 
>>English seine<< 
E' shrinkage mean 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
452., .16, 
Estimated, 
Survivors, 
682 • 1 
350 • 1 
1., 
4 94, 1 
437.' 
Ext, 
s.e, 
. 07, 
Int, 
s.e, 
.287, 
.234, 
.000, 
. 213, 
• 50,1 f 1 
N, Var, 
I Ratio, 
26, .421, 
E:·:t, './a r, ~ J I S·:aled, Estimated 
s.e, Ratio, I Weights, f 
.184, .64, 5, .053, .342 
.156, .67, 10, .241, .584 
. 000, . 00, 0, . 000, .000 
.068, .32, 10, .511, . 4 4 6 
.195, . 4 92 
f 
. 4 7 9 
s (_' 1 
_.:._ . .a.> 
:): (). 2 
fVV 
TABLE 3.7.8 North sea plaice 
International F at age, Total , 1984 to 1993. 
----------------------------------------------------------------------------------------------------------
I Agel 1984 I 1985 I 1986 I 1987 I 1988 I 1989 1 1990 I 1991 1 1992 1 1993 1 
l----l---------l---------l---------l---------l---------l---------l---------l---------l---------l---------1 I 1 I .ooo I .ooo I .oo1 I .ooo I .ooo 1 .oo4 1 .oo4 1 .oo3 1 .oo7 1 .oo8 1 I 2 I .133 I .151 I .158 I .081 I .033 I .103 I .102 I .133 I .109 I .118 1 I 3 I .507 I .443 I .511 I .395 I .322 1 .303 1 .283 1 .363 1 .355 1 .325 1 I 4 I .419 I .678 I .512 I .696 I .421 I .490 1 .518 1 .557 I .522 I .505 1 I 5 I .578 I .429 I .671 I .713 I .641 I .530 1 .663 I .682 I .703 I .765 1 I 6 I .438 I .444 I .576 I .571 I .590 I .516 1 .499 I .7o8 I .670 I .607 I I 7 I .345 I .365 I .462 I .527 I .529 I .468 I .396 I .511 I .567 I .546 I I 8 I .402 I .298 I .383 I .361 I .447 I· .426 I .322 I .431 I .422 I .415 I I 9 I .323 I .309 I .338 I .284 I .431 I .281 1 .340 I .371 I .449 I .388 I I 10 I .299 I .273 I .358 I .333 I .331 I .383 I .222 I .368 I .460 I .504 I I 11 I .313 I .211 I .308 I .278 I .266 I .275 I .266 I .277 I .406 I .510 I I 12 I .303 I .404 I .319 I .254 I .384 I .258 I .203 I .347 I .404 I .436 I I 13 I .254 I .286 I .535 I .226 I .278 I .285 I .184 I .225 I .539 I .614 I I 14 I .293 I .302 I .380 I .338 I .319 I .261 I .213 I .258 I .564 I .479 I I 15+1 .293 I .302 I .380 I .338 I .319 I .261 I .213 I .258 I .564 I .479 I 
----------------------------------------------------------------------------------------------------------
TABLE 3.7.9 North sea plaice 
Tuned Stock Numbers at age (10**-3), 1984 to 1994, (numbers in 1994 are VPA survivors) 
I Agel 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 I 1994 1 
l----l---------l---------l---------l---------l---------l---------l---------l---------l---------l---------1---------l I 1 I 610644 I 534051 I 1269110 I 538045 1 555074 I 380906 1 391289 1 452781 1 476301 1 367694 1 o 1 I 2 I 534852 I 552430 1 483114 I 1146745 1 486843 1 502252 1 343459 1 352616 1 408351 1 428029 1 330040 1 I 3 I 725274 I 423787 I 429895 I 373289 I 956647 I 426107 1 410025 I 280565 I 279226 I 331287 I 344149 1 I 4 I 164620 I 395419 I 246181 I 233253 I 227469 I 627160 1 284898 1 279644 I 176633 I 177230 I 216504 1 I 5 I 89718 I 98017 I 181619 I 133527 1 105242 1 135113 1 347577 1 153593 1 144995 1 94810 1 96824 1 I 6 I 40462 I 45540 I 57755 I 83977 1 59221 1 50157 1 71979 1 162063 1 70283 1 64982 1 39911 1 I 1 I 23277 I 23617 I 26420 I 29383 I 42951 1 29718 1 27095 1 39552 1 72243 1 32546 1 32043 1 I 8 I 17609 I 14912 I 14834 I 15061 I 15693 1 22908 1 16849 1 16499 I 21463 1 37085 1 17060 1 I 9 I 10366 I 10660 I 10021 I 9151 I 9498 1 9081 1 13543 1 11051 I 9706 1 12736 1 22149 1 I 10 I 8493 I 6792 I 7079 I 6468 I 6231 I 5586 I 6202 I 8719 I 6902 I 5603 I 7820 1 I 11 I 5116 I 5699 I 4678 I 4478 I 4194 I 4049 1 3446 1 4494 I 5458 1 3944 1 3064 1 I 12 I 4596 I 3386 I 4177 I 3112 I 3069 I 2908 I 2783 I 2389 I 3081 I 3292 I 2143 1 I 13 I 2132 I 3072 I 2046 I 2748 I 2185 I 1891 I 2032 I 2055 I 1527 I 1861 I 1927 1 I 14 I 1282 I 1496 I 2088 I 1085 I 1983 I 1497 I 1287 I 1530 I 1484 I 806 I 911 1 I 15+1 5205 I 4249 I 4068 I 4435 I 6426 I 1100 I 6670 I 5956 I 3872 I 3425 I 2371 1 
Table 3.7.10 Input for RCT3. 
Plaice North Sea - 1-Y -Rcr. 
11 27 2 
1967 246 -11 -11 -11 -11 -11 2813 -11 -11 -11 -11 -11 
1968 328 -11 -11 -11 7708 9450 1008 -11 -11 -11 -11 -11 
1969 371 -11 8641 8032 -11 23848 4484 -11 -11 -11 -11 -11 
1970 276 3678 -11 18101 14840 9584 1631 -11 -11 -11 -11 -11 
1971 235 6708 9799 6437 8738 4191 1261 -11 -11 -11 -11 -11 
1972 542 9242 32980 57238 43774 17985 10744 -11 -11 -11 -11 -11 
1973 452 5451 5835 15648 15583 9171 791 -11 -11 -11 -11 -11 
1974 337 2193 3903 9781 4610 2274 1720 105.73 69.34 -11 -11 -11 
1975 326 1151 1739 9037 3424 2900 435 68.29 77.88 -11 -11 -11 
1976 473 11544 8344 19119 15364 12714 1577 226.29 128.65 -11 -11 -11 
1977 432 4378 5054 13924 7041 9540 456 158.38 66.25 -11 -11 -11 
1978 445 3252 6922 21681 10778 12084 785 213.62 153.28 -11 -11 -11 
1979 661 27835 16425 58049 37468 16106 1146 355.51 197.67 -11 -11 -11 
1980 426 4039 2594 19611 11132 8503 308 136.2 131.45 -11 -11 -11 
1981 1028 31542 20251 70108 45588 14708 2480 616.99 263.58 -11 -11 -11 
1982 592 23987 7615 34884 17459 10413 1584 476.36 148.97 -11 -11 39.488 
1983 611 36722 11869 44667 37339 13788 1155 398.7 113.91 -11 185.895 50.377 
1984 534 7958 16557 27832 16277 7557 1232 260.99 103.51 105.674 125.847 32.122 
1985 1269 47385 56559 93573 62290 33021 13140 721.87 260 634.259 707.449 207.993 
1986 538 8818 8523 33426 16213 14429 3709 357.8 188.31 207.673 151.097 56.082 
1987 555 21270 12835 36672 34218 14952 3248 473.62 98.16 541.243 337.866 67.359 
1988 381 15598 10387 37238 16677 7287 1507 341.71 128.37 397.995 122.127 30.112 
1989 391 24198 10235 24903 -11 11148 2257 469.64 121.31 123.152 125.537 20.615 
1990 -11 9559 -11 57349 -11 13742 988 465.84 136.88 187.159 117.197 36.885 
1991 -11 17120 -11 48223 -11 9484 -11 497.11 114.16 179.561 164.107 33.759 
1992 -11 5398 -11 22184 -11 -11 -11 365.17 67.95 124.924 62.378 -11 
1993 -11 9226 -11 -11 -11 -11 -11 265.11 -11 153.118 -11 -11 
T-0 
T-1april 
T-1october 
T-2april 
T-2october 
T-3october 
com-0 
~\~? 
com-1 
ISIS-1 
~~ ISIS-2 
~ ISIS-3 
.~ ~ 4 
Table 3.7.11 
Analysis by RCT3 ver3.1 of data from file 
pla4rec1.csv 
Plaice North Sea - 1-Y-Rcr.,,,,,,,,,,,, 
Data for 11 surveys over 27 years : 1967 - 1993 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
Final estimates shrunk towards mean 
Minimum S.E. for any survey taken as .20 
Minimum of 3 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1985 
I-----------Regression----------I I-----------Prediction---------I 
Survey/ 
Series 
T-0,,, 
T-1apr 
T-1 •::>Ct 
T-2apr 
T-2oct 
T-3oct 
com-0 
com-1 
ISIS-3 
Slope Inter- Std Rsquare No. Index Predicted Std 
. 4 0 
.63 
. 54 
.53 
.90 
1. 26 
.53 
. 94 
. 34 
cept Error Pts Value Value Error 
2.63 
.56 
.78 
l. 07 
-2.02 
-2.63 
3.32 
l. 69 
5.10 
.27 
.38 
.16 
.26 
.42 
. 99 
.14 
.24 
. 04 
.644 
.458 
.829 
. 668 
. 426 
.120 
.861 
.665 
.885 
15 
15 
16 
16 
17 
18 
11 
11 
3 
10.77 
10.94 
11.4 5 
11.04 
10. 4 0 
9. 4 8 
6.58 
5.56 
5.34 
VPA fvlean = 
6.89 
7. 45 
6.93 
6.95 
7.33 
9.28 
6.84 
6. 94 
6.92 
6.20 
.341 
.545 
.215 
.331 
.565 
1.505 
.184 
.327 
.334 
.349 
Yearclass = 1986 
WAP 
Weights 
.088 
.034 
.221 
. 094 
.032 
.005 
.256 
.096 
. 091 
.084 
I-----------Regression----------I I-----------Prediction---------I 
Survey/ 
Series 
T-0,,, 
T-1apr 
T-1oct 
T-2apr 
T-2oct 
T-3oct 
com-0 
com-1 
ISIS-.2 
ISIS-3 
Slope 
. 4 4 
.54 
.59 
. 57 
.82 
.62 
.63 
l. 06 
.52 
.48 
Inter-
cept 
2.29 
1.36 
.24 
.75 
-1.30 
1. 85 
2.79 
1.16 
3. 75 
4.59 
Yearclass = 1987 
Std Rsquare No. 
Error Pts 
.29 
. 31 
.17 
.26 
.35 
.50 
.18 
.26 
.05 
.05 
. 701 
. 664 
.866 
.748 
.609 
.440 
.855 
.728 
.995 
. 991 
16 
16 
17 
17 
18 
19 
12 
12 
3 
Index Predicted 
Value 
9.08 
9.05 
10.42 
9.69 
9.58 
8.22 
5.88 
5.24 
5.02 
4. 04 
Value 
6.24 
6.25 
6. 41 
6.26 
6.56 
6.92 
6.52 
6.69 
6.35 
6.52 
VPA Mean = 6.30 
Std 
Error 
.329 
.354 
.199 
.293 
• 4 07 
.591 
.209 
.315 
.100 
.073 
. 422 
WAP 
Weights 
.061 
.053 
.165 
. 077 
.040 
. 019 
.151 
.067 
.165 
.165 
.037 
I-----------Regression----------1 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std 
Series cept Error Pts \~lue Value Error 
T-0,,, 
T-1apr 
T-1oct 
T-2apr 
T-2oct 
T-3oct 
com-0 
com-1 
ISIS-1 
ISIS-2 
IS1S-3 
.43 
.52 
.60 
.56 
.81 
. 57 
.65 
1. 08 
.59 
.53 
.53 
2.36 
1. 53 
.18 
.86 
-1.25 
2.17 
2.69 
.99 
3.3:::: 
3.66 
4.34 
.27 
.n 
.16 
.23 
.33 
.45 
.19 
.29 
.28 
.05 
.13 
.709 
. 697 
.869 
.769 
.620 
. 4 60 
.826 
. 671 
.867 
. 991 
.911 
17 
17 
18 
18 
19 
20 
13 
13 
3 
4 
5 
<:),97 
9. 4 i) 
10.51 
1 u. 4 4 
9.61 
8.09 
6.16 
4.60 
6.30 
5.83 
<J.22 
VPA Jvl~?an = 
6.63 
6. 4 8 
6. 4 5 
6.68 
6.57 
6.77 
6.68 
5.96 
7.05 
6. 75 
6.57 
6.32 
. 311 
.313 
.186 
.269 
.377 
.530 
.223 
.343 
.631 
. 078 
.188 
• 4 00 
WAP 
Weights 
.066 
.065 
.159 
.088 
.045 
.023 
.127 
.054 
.016 
.159 
.159 
.040 
Continued 
Table 3. 7.11 Continued 
Yearclass = 1988 
I-----------Regression----------I 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. lndex Predicted Std 
Series cept Error Pts Value Value Error 
T-0,,, 
T-lapr 
T-1oct 
T-2apr 
T-2oct 
T-3oct 
corn-0 
com-1 
ISIS-1 
ISIS-2 
ISIS-3 
.43 
.51 
.60 
.55 
.82 
.53 
. 67 
1. 09 
.80 
. 61 
. 57 
2.36 
1. 66 
.09 
. 87 
-1.28 
2. 43 
2.54 
1. 00 
1. 97 
3.12 
4.13 
Yearclass = 1989 
.27 
. 24 
.15 
.23 
.31 
.41 
.22 
.30 
.63 
.25 
.17 
.687 
.721 
.868 
.742 
.623 
. 4 83 
. 7 64 
. 634 
. 4 04 
.741 
.830 
18 
18 
19 
19 
20 
21 
14 
14 
5 
6 
9.65 
9.25 
10.53 
9. 72 
8.89 
7.32 
5.84 
4.86 
5.99 
4.81 
3.44 
VPA Mean = 
6. 47 
6.36 
6. 45 
6.26 
5.97 
6.32 
6.44 
6.28 
6. 75 
6.07 
6.08 
6.35 
.305 
.279 
.176 
.266 
.360 
. 4 66 
.250 
.341 
1. 019 
. 394 
.248 
.377 
WAP 
Weights 
.082 
.099 
.192 
.108 
.059 
.035 
.123 
.066 
.007 
.049 
.125 
.054 
I-----------Regression----------I I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std 
Series cept Error Pts Value Value Error 
T-0, I I 
T-1apr 
T-1oct 
T-2oct 
T-3oct 
corn-0 
corn-1 
ISIS-1 
ISIS-2 
ISIS-3 
.49 1.70 
.56 1.20 
.70 -.99 
.83 -1.44 
.55 2.24 
.79 1.78 
1.21 .37 
1.47 -2.06 
.66 2.84 
.61 3.92 
Yearclass 1990 
. 34 
.28 
.23 
.29 
.41 
.29 
.33 
1.14 
.24 
.17 
.577 
.669 
.743 
.654 
.478 
.643 
.584 
.170 
.774 
.845 
19 10.09 
19 9.23 
20 10.12 
21 9.32 
22 7.72 
15 6.15 
15 4.81 
5 4.82 
6 4.84 
7 3. 07 
VPA Mean = 
6.65 
6.32 
6.13 
6.31 
6.52 
6.65 
6.18 
5.03 
6.04 
5.81 
6.33 
.390 
.315 
.266 
.326 
.471 
.341 
.382 
1.871 
.340 
.254 
.375 
WAP 
Weights 
.072 
.110 
.154 
.103 
.049 
. 094 
.075 
.003 
. 094 
.169 
.077 
I-----------Regression----------I I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Inde:: Predicted Std 
Series cept Error Pts Value Value Error 
T-0, I I 
T-1oct 
T-2oct 
T-3oct 
corn-0 
com-1 
ISIS-1 
ISIS-2 
ISIS-3 
. 60 . 58 
.76 -1.61 
.92 -2.33 
.61 1.74 
.99 .58 
1.30 -.09 
1.09 .24 
.68 2.73 
.58 4.08 
Yearclass = 1991 
.45 
.24 
.31 
. 4 6 
.41 
. 34 
.79 
.22 
.16 
.426 
.733 
.619 
.417 
.473 
.564 
.277 
. 7 93 
.868 
20 
21 
?" ~L 
23 
16 
16 
6 
7 
8 
9.17 
10.96 
9.53 
6.90 
6.15 
4. 93 
5.24 
4. 77 
3.63 
VPA Mean = 
6.08 
6. 73 
6.47 
5.98 
6.63 
6.30 
5.93 
5.97 
6.18 
6.32 
.521 
. 27 9 
.351 
.535 
. 480 
. 394 
1.067 
.300 
.197 
.373 
WAP 
Weights 
.044 
.155 
.098 
.042 
.052 
. 078 
. 011 
.134 
.301 
.086 
I-----------Regression----------1 I-----------Prediction---------I 
Survey/ 
Series 
T-01 I' 
T-loct 
T-2oct 
corn-0 
corn-1 
ISIS-1 
ISIS-2 
ISIS-3 
Slope 
.65 
.80 
.96 
1. 07 
1. 34 
1.09 
.68 
.58 
Inter-
cept 
.08 
-2.05 
-2.68 
. 07 
-.30 
.22 
2.72 
4.08 
Std Rsquare 
Error 
. 4 9 
.24 
.30 
• 4 4 
.36 
.79 
.23 
.16 
.399 
.732 
.629 
. 450 
.554 
.276 
. 7 93 
.869 
No. 
Pts 
20 
21 
"" LL 
16 
16 
6 
7 
8 
Index Predicted 
Value 
9.75 
10.78 
9.16 
6.21 
4.75 
5.20 
5.11 
3.55 
Value 
6. 4 2 
6.60 
6.11 
6. 70 
6.05 
5.88 
6.20 
6.13 
VPA Hean = 6.33 
Std 
Error 
.561 
.280 
.354 
.516 
.416 
1.082 
. 291 
.201 
.375 
WAP 
Weights 
.041 
.163 
.102 
.048 
. 07 4 
. Oll 
.151 
.318 
. 091 
Continued 
~£5 
:;"\· 4\ 6 ht il 
Table 3.7.11 Continued 
Yearclass = 1992 
I-----------Regression----------I I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
T-0,,, .71 -.58 .52 . 370 20 8.59 5.57 .658 .063 
T-1oct .85 -2.53 .24 .735 21 10.01 5.94 .293 .316 
com-0 1.17 -.58 .47 .426 16 5.90 6.34 .546 . 091 
com-1 1. 38 -.53 .37 .544 16 4.23 5.33 .508 .105 
ISIS-1 1. 09 .19 .80 .274 6 4. 84 5. 4 8 1.166 .020 
ISIS-2 .68 2.72 .23 . 7 93 7 4.15 5.54 .356 .215 
VPA Mean = 6.34 . 378 .190 
Yearclass = 1993 
I-----------Regression----------I I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Inde:-: Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
T-0,,, .79 -1.39 . 57 .342 20 9.13 5.87 .695 .168 
com-0 1. 30 -1.37 .49 . 405 16 5.58 5.88 .610 .218 
ISIS-1 1.10 .16 .81 .272 6 5.04 5.69 1.150 . 061 
VPA Mean = 6.34 .382 .554 
Year Weighted Log Int Ext Var VPA Log 
Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
1985 97 8 6.89 .10 .10 9 r, 1270 7.15 
1986 622 6. 43 .08 .05 . 31 539 6.29 
1987 714 6.57 .08 .06 . 54 556 6.32 
1988 549 6.31 .09 .05 .31 382 5.95 
1989 506 6.23 .10 .09 .69 392 5. 97 
1990 542 6.30 .11 .08 .59 
1991 525 6.26 .11 . 07 .41 
1992 353 5.87 .16 .14 .77 
1993 456 6.12 .28 .14 .25 
Run title : North Sea PLA4e, sexes combined *"'"* full data set *** At 8/10/1994 10:43 
Table 3.7.12 Summary (without SOP correction) 
Terminal Fs derived using XSA (With F shrinkage) 
0, RECRUITS, TOTALBIO, TOTSPBIO, LANDINGS, YIELD/SSB, FBAR 2-10, FBARC, FBARP, SOP 
0 
1957, 296169, 457378, 3546:28, 70563, . 1990' .197 3, .2317, .1376, 1 .1105 
1958, 429989, 443684, 340640, 73354, . .2153, .2118, .2500, .1413, 1.0634 
1959, 433448, 457574, 345192, 7 9300, . 2297' .2266, .2434, .1430, 1.0217 
1960, 4 05335, 497704, 368318, 87541, .2377, . 24 69, .2815, .1535, 1.0067 
1961, 359395, 461937, 352886, 85984, . .:::437, .2331, .2822, .1396, 1.0156 
1962, 318820, 564476, 446584, 87472, . 1959' .2345, . 2839, .14 07, 0.9665 
1963, 315192, 547178, 439993, 107118, . .2435, .2644, .3224, .14 7 9, 1.0193 
1964, 1021966, 624858, 422955, 110540, . .::614, .2732, .3038, .1653, 1. 007 5 
1965, 309585, 580525, 414382, 97143, . .2344, . 2761, .3025, .1571, 1.0057 
1966, 305-116, 588018, 4164.21, 101834, . .:::4 4 5' .2594, . 3091, .1462, 1.(1182 
1967, 277.260, 590893, 4 93058' 108819, . .2207, .2427, . 2927, .1424, 1. (1198 
1968, 245564, 548249, 456159, 111534, . 24 4 5, . 2209, .2342, .1422, 1.0291 
1969, 327 530, 526337, 418346, 121651, .2908, .2538, .2572, .1604, 1.0582 
1970, 37 (1.503, 525914, 399658, 130342, .3261, . 3329, .3804, .1984, 0.9744 
1971' 275686, 500652, 372460, 113944, . 3059, . 3154' .2988, .17 96, 1.0331 
1972, 234710, 4 95360, 375955, 122843, .3267, . 34 08' . 3058, .2025, 1.0283 
197 3, 542176, 488275, 334898, 130429, . 38 95, .3804, .3859, .2292, 1.0508 
197 4, 451685, 467430, 309058, 112540, .3641, . 3911, .4349, .2153, 1.0369 
197 5, 336924, 495338, 320296, 108536, . 338 9, .3651, .3806, .1886, 1.0624 
197 6, 325850, 451229, 314928, 113670, . 3609, .3145, . 2970, .1913, 1.0254 
1977, 472649, 479474, 329786, 119188, .3614, . 334 0, .3309, .2095, 1.0016 
1978, 431817, 474970, 323512, 113984, .3523, .3278, . 34 05, . 2126, 0.9643 
197 9, 445267, 474272, 310665, 145347, . 4 67 9, . 4559, .4525, . 24 90, 0.9983 
1980, 661100, 487608, 296811, 139951, .4715, .3961, . 4 976, .2607, 1.0136 
1981, 425694, 488503, 307455, 139747, .4545, .3981, .4566, . 2540, 1. 017 5 
1982, 1028422, 560142, 300415, 154547, .5144, . 4375, .5454, .2623, 1.0062 
1983, 592379, 548437, 324186, 144038, .4443, . 4158, . 4 927, .2501, 0.9938 
1984, 610644, 559202, 325560, 156147, . 4 7 96, .3826, .4268, .2314, 0.9844 
1985, 534051, 547118, 358068, 159838, .4464, . 3767, .4478, .2374, 0. 97 99 
1986, 1269109, 651661, 359809, 165347, .4595, .4410, . 4 67 9, . 24 94, 0.9877 
1987, 538046, 631264, 389862, 153670, . 3942, .4402, . 5169, .2338, 0.9875 
1988, 555075, 622043, 373336, 154475, .4138, .4161, . 4394, .2023, 0.9848 
1989, 380906, 578779, 414175, 16964.3, . 4 096, .3887, .3898, .2110, 0.9885 
1990, 391289, 541631, 385101, 156207, . 4 056, .3717, .4152, .2122, 0.9827 
1991, 452782, 458112, 325231, 147478, .4535, .4582, .4567, .2354, 0. 9650 
1992, 476301, 464830, 308109, 124712, . 4 04 8, . 4729, .4560, .2306, 1.0103 
1993, 367 680, 418018, 270692, 109951, .4062, .4637, .4527, .2292, 0. 97 91 
Arith. 
~.~ Mean , 465308, 521597, 362151, 122417, . 34 63, . 3394, .0000, .1971, 
~,- 0 Units, (Thousands), (Tonnes), (Tonnes), (Tonnes), 
~ 
Table 3. 7.13 
Plaice in the North Sea (Fishing Area IV) 
Plaice in the North Sea (Fishing Area IV) 
Yield per recruit: Input data 
Recruit- Natural Maturity Prop.of F Prop.of M Weight Exploit. Weight 
Age ment mortality ogive bef.spaw. bef.spaw. in stock pattern in catch 
1 1.000 0.1000 0.0000 0.0000 0.0000 0.131 0.0061 0.243 
2 0.1000 0.5000 0.0000 0.0000 0.243 0.1202 0.274 
3 0.1000 0.5000 0.0000 0.0000 0.273 0.3476 0.292 
4 0.1000 1.0000 0.0000 0.0000 0.299 0.5279 0.318 
5 0.1000 1.0000 0.0000 0.0000 0.339 0.7165 0.356 
6 0.1000 1.0000 0.0000 0.0000 0.406 0.6616 0.436 
7 0.1000 1.0000 0.0000 0.0000 0.495 0.5413 0.526 
8 0.1000 1.0000 0.0000 0.0000 0.608 0.4226 0.628 
9 0.1000 1.0000 0.0000 0.0000 0.663 0.4027 0.712 
10 0.1000 1.0000 0.0000 0.0000 0.735 0.4440 0. 771 
11 0.1000 1.0000 0.0000 0.0000 0.799 0.3975 0.827 
12 0.1000 1.0000 0.0000 0.0000 0.932 0.3959 0.905 
13 0.1000 1. 0000 0.0000 0.0000 0.906 0.4593 0.924 
14 0.1000 1.0000 0.0000 0.0000 0.842 0.4340 0.897 
15+ 0.1000 1.0000 0.0000 0.0000 0.973 0.4340 1.003 
Unit Numbers - - -
- Kilograms - Kilograms 
Notes: Run name : AR2 
Date and time: 100CT94:20:22 
;~: ~; 8 
20:21 Monday, October 10 
Table 3.7.14. NS plaice: yield per recruit analysis. 
alpha, Tot F, Tot Y/R, HC F, HC Y/R, Ind F, Ind Y/R 
.oo, .0000, .oooo, .oooo, .oooo, . oooo, .0000 
.10, .0464, 114 • 2S94 1 .oooo, 121.3041, .oooo, .0000 
.20, .0928, 173.SS41, .oooo, 184.9882, .0000, .0000 
.30, .1391, 203.2308, .oooo, 217.4930, .oooo, .0000 
.40, .18SS, 217.1321, .oooo, 233.2888, .oooo, .0000 
.so, .2319, 222.78SO, .oooo, 240.2682, .0000, .0000 
.60, .2783, 224.2S44, .oooo, 242.7123, .oooo, .0000 
.70, .3246, 223.7127, .oooo, 242.9232, .0000, .0000 
.80, .3710, 222.3020, .oooo, 242.1220, .oooo, .0000 
.90, • 41741 220.6070, .0000, 240.9421, .oooo, .0000 
1. oo, .4638, 218.9133, .oooo, 239.6999, .0000, .0000 
1.10, .S102, 217.3492, .0000, 238.S428, .oooo, .0000 
1.20, .SS6S, 21S.9616, .oooo, 237.S300, .0000, .0000 
1.30, .6029, 214. 7S70, .oooo, 236.6761, .oooo, .0000 
1. 40, .6493, 213.7236, .oooo, 23S.974S, .0000, .0000 
l.SO, .69S7, 212.8423, .oooo, 23S.4096, .0000, .0000 
1. 60, .7420, 212.092S, .0000, 234.9630, .0000, .0000 
1. 70, .7884, 211.4S44, .0000, 234.6167, .oooo, .0000 
1. 80, .8348, 210.9104, .0000, 234.3S42, .oooo, .0000 
1. 90, .8812, 210.44SS, .oooo, 234.1612, .0000, .0000 
2.00, .9276, 210.0466, .oooo, 234.02S6, .oooo, .0000 
alpha, Tot F, Tot SSB/R, HC F, HC SSB/R, Ind F, Ind SSB/R 
.oo, .0000, 3S46.7S2S, .oooo, 3S46.7S2S, .oooo, S36.3S70 
.10, .0464, 2602.7076, .oooo, 2602.7076, .oooo, S36.3S70 
.20, .0928, 1967.2671, .oooo, 1967.2671, .0000, S36.3S70 
.30, .1391, 1S32.3924, .oooo, 1S32.3924, .oooo, S36.3S70 
.40, .18SS, 1229.4102, .0000, 1229.4102, .0000, S36.3S70 
.so, .2319, 1014.26S4, .0000, 1014.26S4, .oooo, S36.3S70 
.60, .2783, 8S8.4161, .0000, 8S8.4161, .oooo, S36.3S70 
.70, .3246, 743.1747, .0000, 743.1747, .oooo, S36.3S70 
.80, .3710, 6S6.1672, .oooo, 6S6.1672, .oooo, S36.3S70 
.90, .4174, S89.1029, .oooo, S89.1029, .oooo, S36.3S70 
1. oo, .4638, S36.3S70, .oooo, S36.3S70, .oooo, S36.3S70 
1.10, .S102, 494.063S, .oooo, 494.063S, .oooo, S36.3S70 
1.20, .SS6S, 4S9.S294, .0000, 4S9.S294, .0000, S36.3S70 
1. 30, .6029, 430.8S24, .0000, 430.8S24, .oooo, S36.3S70 
1. 40, .6493, 406.6700, .oooo, 406.6700, .oooo, S36.3S70 
l.SO, .69S7, 38S.9922, .oooo, 38S.9922, .oooo, S36.3S70 
1.60, . 7420, 368.0894, .oooo, 368.0894, .0000, S36.3S70 
1.70, .7884, 3S2.416S, .oooo, 3S2.416S, .oooo, S36.3S70 
1. 80, .8348, 338.S601, .0000, 338.S601, .0000, S36.3S70 
1. 90, .8812, 326.2028, .oooo, 326.2028, .oooo, S36.3S70 
2.00, .9276, 31S.0976, .oooo, 31S.0976, .0000, S36.3S70 
TABLE 3.7.1S North sea plaice 
Input for Catch Prediction 
---------------------------------------------------------------1 F and mean Wt at age used in prediction I 
1994 l--------------------------------------------1-----------------------------l 
Stock I Scaled Mean Fl Mean Wt. at age (kg) I M and maturity I 
Age I Numbers I 1989 - 1993 I 1989 - 1993 1-----------------------------1 
I I ( 10**-3) I I Stock I Catch I M I P. mat I 
1-------------------------------------------------------------------------------------------l I 1 I 4s6ooo I .oo6 I .139 I .247 I .100 I .ooo I 
I 2 I 3Joo4o I .122 I .238 I .211 I .1oo I .soo I 
I 3 I 344149 1 .3so 1 .268 1 .296 1 .1oo I .soo I 
I 4 I 216S04 I .ss8 1 .292 I .320 I .100 I 1.ooo I 
I s I 96824 I .719 1 .344 I .36s I .100 I 1.ooo I 
I 6 I 39911 I .64s 1 .42S I .4S7 I .100 I 1.ooo I 
I 7 I 32043 I .s3s 1 .s18 I .sss I .100 I 1.ooo I 
I 8 I 17060 I .434 I .616 I .648 I .100 I 1.ooo I 
I 9 I 22149 I .394 1 .690 I .73S I .100 I 1.ooo I 
I 10 I 7820 I .417 I .760 I .790 I .100 I 1.000 I 
I 11 I 3064 I .373 1 .840 I .88s I .1oo I 1.ooo I 
I 12 I 2143 I .3ss I .982 I .948 I .100 I 1.ooo I 
I 13 I 1927 I .397 I .986 I 1.002 I .100 I 1.ooo I 
I 14 I 911 I .382 I .894 I .948 I .1oo I 1.ooo I 
I 1s I 2371 I .382 I .969 I 1.033 I .100 I 1.ooo I 
---------------------------------------------------------------------------------------------
I Mean F I 
I Unsealed I 
I Scaled I 
(2 -10) 
.431 
.464 
Recruits at age 1 in 199S 
Recruits at age 1 in 1996 
400000 
400000 
Stock numbers in 1994 are VPA survivors (Age 1 from RCT3). 
2t:.9 
300 
Table 3.7.16. North Sea plaice: 
Input data for catch forecast and linear sensitivity analysis. 
+-------------------++---------------++---------------++---------------+ IPopulations in 19941 !Stock weights I I Nat.Mortalityl I Prop.maturel 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ ILabll Valuel CVI ILabliValuel CVI ILabliValuel CVI ILabliValuel CVI 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
1Nl I 4S6000I .3BIIWS1 I .141 .06IIM1 I .101 .OOIIMTl I .OOI .OOI 
IN2 I 3300401 .33IIWS2 I .241 .12IIM2 I .101 .OOIIMT2 I .SOl .OOI 
IN3 I 3441491 .1SIIWS3 I .271 .06IIM3 I .101 .OOIIMT3 I .so: .OOI 
IN4 I 216S041 .12IIWS4 I .291 .07IIM4 I .101 .OOIIMT4 ILOOI .oo: 
INS I 968241 .11IIWSS I .341 .13IIMS I .101 .OOIIMTS I l.OOI .OOI 
IN6 I 399111 .11IIWS6 I .431 .13IIM6 I .101 .OOIIMT6 I l.OOI .oo: 
IN7 I 320431 .11IIWS7 I .S21 .13IIM7 I .101 .OOIIMT7 I l.OOI .oo: 
INB I 170601 .11IIWS8 I .621 .09IIM8 I .101 .OOIIMTB I l.OOI .OOI 
IN9 I 221491 .11IIWS9 I .691 .lOIIM9 I .101 .OOIIMT9 I l.OOI .oo: 
I N 10 I 7 8 2 0 I • 10 I I ws 10 I • 7 6 I • 1 0 I I M 10 I • 10 I • 0 0 I I MT 10 I 1. 0 0 I • 0 0 I 
INll I 30641 .11IIWS111 .841 .lOIIMll I .101 .OOIIMTlll l.OOI .OOI IN12 I 21431 .11IIWS12I .981 .OBIIM12 I .101 .OOIIMT12I l.OOI .oo: 
IN13 I 19271 .13IIWS13I .991 .13IIM13 I .101 .OOIIMT13I l.OOI .oo: 
IN14 I 9111 .14IIWS14I .891 .14IIM14 I .101 .OOIIMT14Il.OOI .oo: 
INlS I 23711 .16IIWS1SI .971 .16IIM1S I .101 .OOIIMTlSI l.OOI .oo: +----+---------+----++----+-----+----++----+-----+----++~---+-----+----+ 
+---------------++---------------+ 
I HC selectivity! I HC.catch wtl 
+----+-----+----++----+-----+----+ 
ILabliValuel CVI ILabliValuel CVI 
+----+-----+----++----+-----+----+ 
lsHl I .Olll.02IIWH1 I .2SI .071 
I sH2 I .121 • 341 I WH2 I • 281 • OSI 
lsH3 I .3SI .24IIWH3 I .301 .031 
isH4 I .S61 .20IIWH4 I .321 .061 
lsHS I .721 .11IIWHS I .371 .121 
isH6 I .6SI .09IIWH6 I .461 .131 
lsH7 I .S41 .10IIWH7 I .S61 .101 
lsHB I .431 .12IIWH8 I .6SI .071 
lsH9 I .391 .13IIWH9 I .741 .071 
lsHlOI .421 .17IIWHlOI .791 .OBI 
lsHlll .371 .22IIWH1ll .891 .091 
lsH12I .361 .21IIWH12I .9SI .071 
lsH13I .401 .39IIWH13I 1.001 .091 
lsH14I .381 .24IIWH14I .9SI .121 
lsHlSI .381 .24IIWH1SI 1.031 .071 
+----+-----+----++----+-----+----+ 
+---------------++---------------+ 
IYear effect M I IHC relative effl 
+----+-----+----++----+-----+----+ 
ILabliValuel CVI ILabliValuel CVI 
+----+-----+----++----+-----+----+ 
I K94 I 1. 00 I • 00 I I HF94 I 1. 00 I • 091 
IK9S I l.OOI .OOIIHF9SI l.OOI .091 
IK96 I l.OOI .OOIIHF96I l.OOI .091 
+----+-----+----++----+-----+----+ 
+-------------------+ 
!Recruitment I 
+----+---------+----+ 
ILabll Valuel CVI 
+----+---------+----+ 
IR9S I 4000001 .381 
IR96 I 4000001 .381 
+----+---------+----+ 
Stock numbers in 1994 are VPA survivors. 
Table 3.7.17. North Sea plaice: Catch forecast output and estimates of coefficient of variation (CV) 
from linear analysis. 
+-------------------------------------------------------+ I Year 
I 1994 I 1995 
+---------------------------+------+------+------+------+------+------+------+------
1 Mean F Ages I I I I I I I I 
I H.cons 2 to10 I .461 .001 .191 .281 .321 .371 .461 .56 
I I I I I I I I I 
I I I I I I I I I 
I Effort relative to 1993 I I I I I I I I 
I H.cons I 1.001 .001 .401 .601 .701 .801 1.001 1.20 
+---------------------------+------+------+------+------+------+------+------+------
Biomass at start of year I I I I I I 
Total I 4061 392 3921 392 1 3921 392 3921 392 
Spawning I 2571 252 2521 252 2521 252 2521 252 
Catch weight (,OOOt) 
H.cons 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
1141 0 SOl 72 821 91 1091 1261 
I I I I I 
I I I I I 
Biomass at start of 1996 I I I I I I 
Total I I 490 4391 417 4071 398 3801 3631 
1 Spawning I I 342 2931 273 2631 254 2371 2221 
+---------------------------+------+------+------+------+------+------+------+------+ +-------------------------------------------------------+ Year I I 
I 1994 I 1995 I 
+---------------------------+------+------+------+------+------+------+------+------1 
I Effort relative to 1993 I I I I I I I I I 
I H.cons I 1.001 .001 .401 .601 .701 .801 1.001 1.201 
+---------------------------+------+------+------+------+------+------+------+------+ 
Est. Coeff. of Variation 
Biomass at start of year 
Total 
Spawning 
Catch weight 
H.cons 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I 
. 10 I . 14 . 14 I . 14 . 14 I . 14 I . 14 . 14 I 
.081 .11 .111 .11 .111 .111 .11 .111 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
. 12 I . oo . 231 . 17 . 151 . 14 I . 13 .12 I 
I I I I I 
I I I I I 
Biomass at start of 1996 I I I I I I I 
Total I I .13 .141 .14 1 .151 .151 .151 .161 
1 Spawning I I .12 .131 .131 .141 .141 .141 .151 
+---------------------------+------+------+------+------+------+------+------+------+ 
8C1 
Table 3.7.18 
Stock: North Sea plaice 
Assessment Quality Control Diagram 1 
Average F(2-10,u) 
Date of Year 
assessment 
1987 1988 1993 
1989 0.39 0.44 
1990 0.48 0.60 0.55 
1991 0.48 0.56 0.53 
1992 0.43 0.44 0.38 0.39 0.46 
1993 0.40 0.42 0.37 0.38 0.47 0.46 
1994 0.44 0.42 0.39 0.37 0.46 0.47 0.46 
11 I I I I I I 
Remarks: 
Assessment Quality Control Diagram 2 
Estimated total landings ('000 t) at status quo F 
Date of Year 
assessment 
1988 1989 1990 1991 1992 1993 I 1994 I 1995 
:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:;:~:~:~:~:~:~:~:~:~:~:~:~:~:~:;:~:~:1:~:~:~:~:;:~:~:;:~:;:;:~:~:~:~:~:~:~:~:;:~:~:~:~:~:~:;:;:;:~:~:~:~:~:~:~: 
1989 172.6 182.0 171.0 
1990 172.6 180.5 189.0 
1991 
1992 170.6 
1993 123.6 143.0 
1994 122 112 
\ \ 
SQC' SQC2 Current Forecast 
1SQC = l.andings(y-1) * F(y-2) * exp [-l] 
F(y-1) 2 
2SQC = Landings(y) * F(y-1) * exp [-l] 
F(y) 2 
where F(y), F(y-1) A F(y-2) are as estimated E the assessment made E year (y+l). 
Remarks: Continued 
2 () 2 
Table 3.7.18 Continued 
Stock: North Sea plaice 
Assessment Quality Control Diagram 3 
Recruitment (age 1) Unit: millions 
Date of I Year class 
assessment 
1988 1989 1994 
1989 I 612 750 
-
19901 I 574 I 584 
-
1991 1 I 594 I 617 I 696 
-
19921 581 598 750 687 
1993 404 471 6761 6991 5291 I 
1994 381 391 453 476 368 I 4561 
1Prediction from recruitment surveys. 
Remarks: Predictions for 1993 and 1994 will be updated for ACFM meeting (autumn 1994) based on recruitment survey data currently 
collected. 
Date of 
assessment I 
I 1988 1989 
1989 361 385 
1990 348 382 
1991 341 383 
1992 377 433 
1993 386 429 
1994 373* 414 
11 I I I 
1Forecast. 
Remarks: *SOP corrected. 
Assessment Quality Control Diagram 4 
Spawning stock biomass ('000 t) 
Year 
1990 1991 
3641 361 1 
377 ' 3451 
376 355 
402 346 
406 345 I I 
385 325 I 308 I I 
I 
270 257 I 
ji}{iiiitttitt 
2521 I 
l)l {\ 9 
v;t;.(ll 
2371 
Table 3. 7.19 North Sea plaice. Commercial catch rate indices. 
Belgium beam trawl UK 
Year beam trawl 
1) kg/hr 
1972 50.8 
1973 61.8 
1974 60.9 
1975 43.4 
1976 34.3 
1977 43.8 
1978 39.8 
1979 45.4 
-
1980 50.9 76.7 
1981 58.4 81.4 
1982 62.9 98.7 
1983 70.1 60.4 
1984 67.5 52.7 
1985 60.8 42.2 
1986 55.8 48.6 
1987 66.0 59.0 
1988 78.0 58.4 
1989 74.5 53.2 
1990 83.1 49.4 
1991 74.6 41.5 
1992 60.1 39.4 
1993 52.6 33.9 
1) CPUE index based on hours fishing, corrected for HP. 
0 [\ 1 ~ C L:.l!: 
UK 
otter trawl 
kg/hr 
-
31.3 
29.5 
32.8 
22.6 
29.7 
25.1 
25.8 
21.1 
22.6 
23.0 
23.0 
15.0 
12.0 
12.3 
UK seine Netherlands 
beam trawl 
kg/hr kg/hpd 
- 1.67 
23.7 1.73 
29.4 1.85 
38.2 1.71 
37.3 1.44 
34.9 1.44 
29.0 1.51 
34.3 1.65 
32.3 1.44 
36.0 1.19 
43.7 1.38 
47.8 1.10 
32.0 1.02 
28.1 0.74 
26.0 0.66 
Table 3.7.20 North Sea PLAICE. Results of trawl surveys in August-September in the southeastern North Sea. 
Year Age-1 Age-2 Age-3 Age-4 Age-5 Age-6 Age-7 
NETHERLANDS BTS (8 M BEAM TRAWL) 
1985 105.67 185.90 39.49 13.33 1.50 1.02 0.52 
1986 634.26 125.85 50.38 10.18 4.69 0.91 0.48 
1987 207.67 707.45 32.12 9.46 2.67 1.54 0.33 
1988 541.24 151.10 207.99 6.78 3.05 0.74 0.57 
1989 398.00 337.87 56.08 51.10 7.89 1.13 0.42 
1990 123.15 122.13 67.36 22.32 10.20 1.13 0.28 
1991 187.16 125.54 30.11 21.64 5.36 4.58 0.59 
1992 179.56 117.20 20.61 6.10 4.97 2.88 1.41 
1993 124.92 164.11 36.88 7.26 1.77 1.54 0.51 
1994 153.12 62.38 33.76 10.62 2.76 0.55 0.76 
BELGIUM BTS (8 M BEAM TRAWL 1989-1992, 4 m beam trawl since 1993 
I 1989 3.6 3.4 6.7 6.7 0.8 0.2 0.1 
1990 2.8 4.8 4.4 5.2 7.5 0.9 0.5 
1 1991 0.5 7.0 3.5 0.8 1.0 0.2 -
1992 8.0 5.0 5.0 3.0 - 1.0 -
1993* 10.8 67.4 1.8 0.2 0.2 - -
1994* 2.3 2.3 3.1 1.8 0.2 - -
I 
*Values corrected by a factor of 2 in order to standardize from 4 m to 8 m beam length. 
Age-8 Age-9 
0.16 0.20 
0.25 0.07 
0.18 0.10 
0.13 0.14 
0.25 0.07 
0.23 0.07 
0.17 0.08 
0.39 0.04 
0.47 0.15 
1.32 0.38 
0.2 -
- -
- -
- -
- -
- -
Age-
10+ 
0.45 
0.24 
0.25 
0.26 
0.32 
0.12 
0.21 
0.09 
0.13 
0.04 
0.1 
-
-
-
-
-
.:-.. ,· 5 i:y \; 
Table 3.7.21 
Year class 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
'.:· '' ~ ~1 t~ \}' 
North Sea PLAICE recruitment indices. 
Autumn surveys 
1-group 
VPA Tridens Tridens Tridens 
0-group 1-group 2-group 
246 -
- -
328 -
- 9,450 
371 - 8,032 23,848 
276 3,678 18,101 9,584 
235 6,708 6,437 4,191 
542 9,242 57,238 17,985 
452 5,451 15,648 9,171 
337 2,193 9,781 2,274 
326 1,151 9,037 2,900 
473 11,544 19,119 12,714 
432 4,378 13,924 9,540 
445 3,252 21,681 12,984 
661 27,835 58,049 16,106 
426 4,039 19,611 8,503 
1,028 31,542 70,108 14,708 
592 23,987 34,884 10,413 
611 36,722 44,667 13,788 
534 7,958 27,832 7,557 
1,269 47,385 93,573 33,021 
538 8,818 33,426 14,429 
555 21,270 36,672 14,952 
381 15,598 37,238 7,287 
391 24,198 24,903 11,149 
- 9,559 57,349 13,742 
- 17,120 48,223 9,484 
- 5,398 22,184 -
9,226 
I Spring survey 
Tridens Tridens Tridens 
3-group 1-group 2-group 
2,813 - -
1,008 - 7,708 
4,484 8,641 -
1,631 - 14,840 
1,261 9,799 8,738 
10,744 32,980 43,774 
791 5,835 15,583 
1,720 3,903 4,610 
435 1,739 3,424 
1,577 8,344 15,364 
456 5,054 7,041 
785 6,425 10,778 
1,146 16,567 37,468 
308 3,694 11,131 
2,480 20,151 45,588 
1,584 7,615 17,459 
1,155 11,869 37,339 
1,232 16,557 16,277 
13,140 56,559 62,290 
3,709 8,523 16,213 
3,248 12,835 34,218 
1,507 10,387 16,677 
2,257 10,235 -
988 - -
- - -
- - -
Continued 
Table 3. 7.21 Continued 
Coastal surveys 
I Germany I Combined Year class Netherlands/Belgium UK 
0-group 1-group 0-group 0-group 1-group 0-group 1-group 
1969 - 2.87 - - - - -
1970 - 0.93 - - - - -
1971 4.59 2.63 - - - - -
1972 2.46 6.79 - - - - -
1973 2.58 1.96 - 43.48 - - -
1974 2.29 3.03 11.3 56.91 14.36 105.73 69.34 
1975 2.17 4.03 6.9 21.06 4.76 68.29 77.88 
1976 7.03 6.59 28.3 59.87 9.08 226.29 128.65 
1977 3.70 3.00 24.7 59.02 11.82 158.38 66.25 
1978 8.18 7.91 22.0 31.14 9.75 213.62 153.28 
1979 17.07 10.53 17.1 17.67 6.60 355.51 197.67 
1980 5.02 6.92 15.3 21.35 5.89 136.20 131.45 
1981 28.87 13.83 28.0 53.19 12.64 616.99 263.58 
1982 24.01 7.82 14.8 16.74 7.08 476.36 148.97 
1983 18.00 5.74 13.3 62.39 9.76 398.70 113.91 
1984 10.72 4.65 7.1 70.63 19.14 260.99 103.51 
1985 36.98 13.41 6.0 52.61 16.68 721.87 260.00 
1986 17.69 9.98 3.6 39.96 7.22 357.80 188.31 
1987 23.38 4.97 12.6 33.90 7.98 473.62 98.16 
1988 15.50 6.31 12.6 48.67 13.88 341.71 128.37 
1989 22.35 6.25 21.2 31.71 7.90 469.64 121.31 
1990 22.02 6.88 20.3 34.37 12.04 465.84 136.88 
1991 24.47 5.88 20.9 17.80 7.47 497.11 151.17 
1992 18.09 3.41 5.4 35.55 8.90 365.17 114.16 
1993 12.31 - 4.2 42.50 7.30 265.11 67.95 
1994 7.0 35.2 
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Fig. 3. 7.1. North Sea plaice: trends in yield (000 tonnes) from 1957-1993. 
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Fig. 3.7.3. North Sea plaice: trends in recruitment at age 1 from 1957-1993. 
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Fig. 3.7.2. North Sea plaice: trends in mean F (u, 2-10) from 1957-1993. 
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Fig. 3.7.4. North Sea plaice: trends in biomass (Total and SSB) from 1957-1993. 
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Fig. 3.7.5. N.Sea plaice: Log q residuals. 
(Netherlands beam trawl fleet) 
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Fig. 3.7.5. N.Sea plaice: Log q residuals. 
(Netherlands beam trawl survey) 
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Fig. 3.7.5. N.Sea plaice: Log q residuals. 
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Fig. 3.7.5. N.Sea plaice: Log q residuals. 
(Tridens survey) 
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Fig.3.7.6. North Sea plaice: Retrospective analysis 
(XSA with 10 yr ta""'er, 10 yr tuning window, F 2-10 unweighted) 
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Fig. 3. 7.11 a. NS plaice. Bootstrapped recruitment simulation. Solid lines show 5, 25, 50, 75, and 95 
percentiles. Dashed lines show trajectories of 5 out of 500 simulations. 
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3.8 Controls on Catch and/or Effort 
The second term of reference asks for information 
necessary to give advice on the appropriateness of catch 
controls or effort restrictions in the North Sea demersal 
fisheries. This subject overlaps with the responsibilities 
of managers and the Working Group can only give 
advice on the scientific aspects of the issue. 
3.8.1 Catch controls 
T ACs have been the principal tool used by mangers to 
try to control the exploitation rate of North Sea fisheries. 
In recent years, TACs for the demersal species have 
been set at levels corresponding to a reduction in fishing 
mortality rate. The intention, therefore, is to prevent 
fishing on a stock once a catch limit has been reached. 
Because catch controls are output controls, they are an 
indirect control of fishing mortality. In order to be effec-
tive they must satisfy the following conditions: 
i) The catch prediction on which the TAC is based 
must be very accurate. Clearly if fishing mortality 
is to be reduced by, say, 10% then the catch pre-
diction must be of at least this precision. 
ii) When a catch limit is reached, the fishery on the 
stock concerned must be closed almost completely. 
iii) The measure needs to be enforceable. 
As can be seen in the stock assessment sections, esti-
mates of the precision of forecasts are rarely less than 
15% and many are substantially more than this. This 
arises because it is very difficult to gather data of high 
enough precision (quite independently of mis-reporting 
etc). For a number of stocks estimates of recruitment are 
difficult or impossible to obtain. This is particularly true 
for North Sea whiting and saithe and since forecasts are 
highly dependent on recruitment estimates, it means the 
precision of the forecasts is low. In these conditions, it 
is virtually impossible to control accurately the exploita-
tion rate through the use of TACs. Imprecision in the 
forecasts can lead either to the unnecessary premature 
closure of fisheries or unrestricted fishing. 
Both the North Sea roundfish fisheries and flatfish fish-
eries are mainly mixed fisheries. Thus in protecting one 
species component of the fishery, it is necessary to set 
TACs which are exhausted simultaneously so that 
unwanted by-catch does not occur. Given the problem of 
precision described above, it is simply not possible in 
reality to calculate TACs which will all run out at the 
same time. This means the quota for one stock is likely 
to lead to a closure while fishing for other species con-
tinues. Given that there is an inescapable by-catch of all 
species in the fishery, and discarding is permitted, this 
means that no real constraint on fishing mortality can be 
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expected. In most cases the only solution to this is to 
close the whole fishery once the TAC for one species is 
taken. 
In recent years, North Sea TACs have been set at levels 
which lead to quota exhaustion before the year end. It is 
apparent that the nature of enforcement is such that, 
despite the closure of the fishery, little or no real con-
straint is placed on the fishery. Fish continue to be 
caught and are either discarded legally or, more often, 
landed illegally. Even if enforcement can be improved 
considerably, it does not appear that TACs will be effec-
tive in controlling exploitation rate because they control 
landings not actual catch which includes discards. 
3.8.2 Effort control 
Although not precise, fishing effort (as quantified in 
days fishing for example) is related to fishing mortality 
in many demersal fleets. Indeed, this relationship under-
pins much of the analysis in XSA. Hence a control on 
fishing effort can be regarded as a direct control on 
fishing mortality. The nature of demersal fisheries is 
such that they do not change radically from one year to 
the next. This means that it is easier to obtain adequately 
precise estimates of the typical exploitation rate needed 
for management purposes than it is for catch limits. 
Controlling fishing mortality directly through restrictions 
on effort is therefore potentially attractive. If effort 
control is to be effective, the following conditions need 
to be satisfied: 
i) An appropriate measure of effort which is related 
to fishing mortality needs to be identified. This 
may be problematic for static gears which take a 
significant part of the North sea cod catch and 
even with towed gear the relationship may not be 
easily defined. 
ii) Increases in fishing power or catchability should 
not compensate for the reduction in effort. 
iii) Any restriction must be enforceable. 
Some attempts were made in the early 1990s to restrict 
effort on roundfish by limiting the number of days a 
fishing vessel could spend at sea. These schemes proved 
ineffective because, rather than limiting the number of 
days typically spent at sea, it was the potential number 
of days that was restricted. Since most vessels spend 
substantially less than 365 days at sea anyway, the 
measure proved to be of very limited value. However, if 
the days at sea limit had been set at a more appropriate 
level, the measure may have been more successful 
because it appeared to be enforceable. 
A complication worth noting is that the advice to 
"reduce effort" was interpreted by some managers as an 
increase in mesh size. The latter of course reduces 
catchability on certain size classes which may produce a 
similar reduction in fishing mortality but it is difficult to 
enforce and can be circumvented by technological inno-
vation. 
Restrictions on effort will not have any effect on reduc-
ing capacity and may well give a stimulus to increasing 
effective capacity. Thus effort control cannot be seen as 
a solution to the problem of over-capacity. 
3.8.3 Conclusions 
Catch controls in mixed fisheries designed to restrict 
fishing mortality are unlikely to be effective due to 
imprecision in assessments and problems of enforce-
ment. 
Effort control appears to be more likely to be effective 
in the short term provided effort is genuinely restricted 
and an appropriate measure of effort exists for a particu-
lar fleet. 
Any measure which does not address the underlying 
problem of over-capacity is unlikely to be successful in 
the long run. 
3.9 Multispecies and Multi-annual Catch Options 
The topic of multispecies and multi-annual catch options 
has been under discussion for a number of years recent-
ly. In particular, it has been discussed in some detail by 
STCF (Anon, 1992). The Working Group has nothing 
new to add to that report and what follows simply high-
lights some of the main points from the report. 
3.9.1 Multispecies TACs 
The principal problem with the roundfish and flatfish 
stocks in the North Sea is that they are already heavily 
fished and some are seriously depleted. It is generally 
agreed that there is over-capacity in the fleets and in 
these circumstances multi species TA Cs are inappropri-
ate. This is because individual stocks need to be pro-
tected, notably North Sea cod, and multispecies TACs 
suffer much the same problems as single species TACs 
as discussed in Section 3. 8. 1. Aggregating single species 
TACs without species constraints is potentially danger-
ous since it offers no direct protection of vulnerable 
stocks. The STCF report gives a simple decision flow 
chart for multispecies TACs. The North Sea demersal 
fisheries clearly are inappropriate for this type of TAC 
if the flowchart is followed (Figure 3.9.1). 
3.9.2 Multi-annual TACs 
There are broadly two views on the interpretation of 
multi-annual TACs. Either one may seek to set in 
advance a specific figure for a TAC or one may simply 
decide to set a TA C corresponding to a predetermined 
rule but based on the latest assessment. It is obvious that 
for the North sea demersal stocks the level of exploita-
tion and ability to predict recruitment prevents any use-
ful forecast on which a TAC could be based for more 
than two years ahead of the data. Thus only the second 
option, basing the TAC on a decision rule, is a viable 
option and this could clearly be done if the rule can be 
specified. 
The argument above tends to assume that TACs would 
remain the principal tool used to regulate fishing mortal-
ity rate. If an effective control was placed on fishing 
effort or fishing capacity to the extent that fishing mor-
tality was reduced to a level where the risks to the stock 
were lower, then the use of multi-annual TACs could be 
quite different and they might be a useful way of allocat-
ing resources to fleets. However, that is a very different 
view of the use of TACs from that currently in oper-
ation. 
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3.10 Analysis of Survey Data for North Sea 
Roundfish 
3.10.1 Introduction 
In recent years there has been an increasing problem of 
mis-reporting and non-reporting of catches to the extent 
that it is problematic to judge the validity of many 
assessments. This is particularly true of the North Sea 
roundfish. It is desirable to make an assessment which is 
independent of the catch data to see if the conventional 
assessments are reliable. In order to do this survey data 
have been analyzed to estimate recent trends in spawning 
stock biomass and fishing mortality. 
3.10.2 Analytical method 
The method used to analyze the survey data is a variant 
on the well known separable model. This was used to try 
to remove some of the noise in the survey data which is 
known to be large. The model assumes that fishing 
mortality is a simple multiple of a year effect and an age 
effect ie; 
Fa,y=safy (1) 
where s is the selectivity at age a andf is the year effect 
in year y. The population N at time t + 1 can then be 
written as; 
Na, +1, t+l =Na, te- (Fa, t+Ma) ( 2) 
If survey catchability is constant with age then the popu-
lations in (2) can be replaced by a survey index I. 
Recruitment at the youngest age, the selectivities and 
year effects can then be estimated by minimising the 
sum; 
lJ(log (Ia,y) -log ( Ia,y) )2 ( 3) 
Where catchability is not constant with age it is easy to 
show that the effect is to lead to bias in the estimated 
selectivity. This does not matter if the main purpose of 
the analysis is to estimate relative changes in spawning 
stock size or fishing mortality from year to year. 
The model was used to analyze data from the Interna-
tional Young Fish Survey (IYFS) the Scottish Ground-
fish Survey (SGFS) and the English Groundfish Survey 
(EGFS) using the program RCCPUE. After fitting the 
model, the fitted indices were used to estimate SSB 
using the maturity ogives and weights at age given in the 
main assessment of each species. In order to plot the 
results from each survey on the same scale, each time 
series was scaled to the mean of the series. 
3.10.3 North Sea cod 
Results of fitting the model to the years 1983-1994 are 
shown in Figure 3 .10.1. It can be seen that the trend in 
SSB from the surveys follows very closely the trend 
obtained from the conventional VP A. This indicates that 
for the period up to 1993, estimates of SSB do not 
appear to be distorted by problems in the catch data. For 
the estimates of mean F there is little apparent trend 
though the surveys possibly suggest a decrease in F. The 
estimates of F from the surveys are clearly very noisy 
and not precise enough to determine anything but gross 
trends. 
3.10.4 North Sea haddock 
The results for haddock are shown in Figure 3.10.2. 
Like the cod, the results for trends in SSB are encourag-
ing with a close agreement between the surveys and the 
VP A. The estimates of mean F are very variable but are 
not inconsistent with the VP A. 
3.10.5 North Sea whiting 
For whiting the results are more disturbing. Figure 
3 .1 0. 3 Shows the trends for the SSB and mean F. The 
IYFS and SGFS show a similar trend of increasing SSB 
up to the early 1990s and then a recent decrease. The 
VP A on the other hand, suggests the SSB has been more 
or less constant. The EGFS is intermediate between the 
other two surveys and the VP A. Clearly there is an 
inconsistency between the survey data and VP A. This is 
not surprising in view of the very low correlations 
between the survey indices and the VP A seen in the 
RCT3 analysis (Section 3.4). 
The analysis of whiting was extended further to see if it 
was possible to get a complete assessment based on 
survey data. RCCPUE is programmed to accept only 
one survey. Consequently, the three survey indices were 
combined using factor analysis using the program 
MLF ACT. This calculates the underlying common factor 
between the survey indices by maximum likelihood. The 
combined indices are given in Table 3.10.1. These data 
were then analysed using RCCPUE. The complete set of 
input data is given in Table 3.10.1. When fitting the 
model, low weight was given to the youngest age group 
as these are not sampled well by all the surveys. The 
results of fitting the model are shown in Table 3.10.2. 
Although the coefficient of determination is high the 
estimated standard deviations of the parameters are high. 
Table 3.10. 3 shows the estimated fishing mortalities and 
stock sizes estimated from the model. A negative F is 
estimated for the one year olds because these fish clearly 
have a lower catchability than older fish. Using these 
estimates, and the maturity and weight at age data in 
Table 3.10.1, indices of fitted catch, and SSB were 
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calculated. These along with mean F and recruitment are 
plotted in Figure 3.10.4. In all cases the values have 
been scaled to the mean of the period 1983-1993. The 
comparable VP A values have been shown. By combining 
the indices some of the noise seen in Figure 3.10.3 is 
removed. The differing trends between the surveys and 
the VP A are retained, however. Despite the obvious 
differences, there are also some similarities, especially 
in the period 1987-1991. It appears that the total catch 
data in the early period are discrepant because the pat-
tern of recruitment is consistent but the Fs and SSB 
arising from the analysis are not. The very large diver-
gence between the survey Fs and the VP A Fs is particu-
larly notable. Unfortunately it is not possible to deter-
mine which trend is more realistic. 
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Table 3.10.1. North Sea Whiting. Input data used in RCCPUE analysis of survey 
indices. 
Source data 
Age M Prop.mat. wt 
1 .95 .11 .8000 
2 .45 .92 1.6000 
3 .35 1.00 2.3000 
4 .30 1.00 2.7000 
5 .25 1.00 3.1000 
Combined survey indices 
Age 1983 1984 1985 
1 12943.0 20968.0 19046.0 
2 9844.0 8951.0 11244.0 
3 2508.0 2265.0 1915.0 
4 2100.0 877.0 788.0 
5 505.0 490.0 290.0 
Age 1989 1990 1991 
1 33209.0 22125.0 28485.0 
2 10607.0 13429.0 11219.0 
3 5028.0 3380.0 5269.0 
4 1706.0 2080.0 1018.0 
5 218.0 354.0 358.0 
Relative weight applied by age 
Age Rel.wt 
1 .1000 
2 1.0000 
3 1.0000 
4 1.0000 
5 1.0000 
1986 1987 
21089.0 24548.0 
9377.0 11719.0 
3347.0 2241.0 
518.0 1295.0 
138.0 220.0 
1992 1993 
27771.0 29590.0 
12023.0 11731.0 
3854.0 3743.0 
2974.0 1332.0 
361.0 664.0 
1988 
19988.0 
12705.0 
4223.0 
774.0 
239.0 
1994 
25523.0 
11234.0 
3110.0 
1026.0 
302.0 
l"W .n. ~~ 
:i);h_;} 
:'; ~ .. 0 
ut_) 
Table 3.10.2. North Sea Whiting. Fitted parameter estimates from RCCPUE 
analysis. 
Number of observations= 60 
Number of parameters = 30 
Coefficient of determination = .9927 
Parameter s.d. 
year effects 
1.0000 .0000 
.9051 .1915 
1.1911 .1934 
.7570 .1493 
1.0663 .1812 
.7197 .1495 
.9289 .1666 
.9584 .1698 
.5425 .1364 
.8800 .1629 
1.1025 .1855 
age effects 
-.2436 .1639 
.7916 .1207 
.7936 .1232 
1.1873 .1579 
yjc effects 
6.2246 .1516 
7.6657 .1331 
7.9785 .1158 
9.0230 .1122 
9.6004 .1884 
10.1574 .1776 
9.5649 .2117 
10.2961 .1607 
10.2284 .1962 
10.0048 .1563 
10.4972 .1798 
9.9263 .1836 
10.1784 .1412 
10.1093 .1805 
10.0343 .2191 
10.1473 .4795 
Table 3.10.3. North Sea whiting. Estimated fishing mortality and numbers at 
age from RCCPUE analysis. 
F-at-age 
Age 1983 1984 1985 1986 1987 1988 
1 -.2436 -.2204 -.2901 -.1844 -.2597 -.1753 
2 .7916 .7164 .9428 .5992 .8441 .5697 
3 .7936 .7183 .9453 .6007 .8463 .5712 
4 1.1873 1.0746 1.4142 .8987 1.2660 .8544 
Age 1989 1990 1991 1992 1993 
1 -.2262 -.2334 -.1321 -.2143 -.2685 
2 .7353 .7586 .4294 .6966 .8727 
3 .7372 .7606 .4305 .6984 .8750 
4 1.1029 1.1379 .6441 1.0448 1.3090 
Std. Dev of F-at-age 
Age 1983 1984 1985 1986 1987 1988 
1 .1207 .1443 .1796 .1143 .1615 .1101 
2 .1232 .1067 .1227 .1006 .1183 .1007 
3 .1579 .1057 .1270 .1130 .1196 .1087 
4 .1516 .2656 .2922 .2112 .2692 .2083 
Age 1989 1990 1991 1992 1993 
1 .1406 .1451 .0853 .1333 .1661 
2 .1100 .1106 .0977 .1094 .1179 
3 .1153 .1174 .1022 .1128 .1259 
4 .2428 .2485 .1817 .2349 .2765 
Fitted N-at-age 
Age 1983 1984 1985 1986 1987 1988 
1 14771.3 25782.0 14256.2 29616.9 27678.2 22132.5 
2 8292.0 7288.1 12430.1 7369.1 13773.0 13878.8 
3 2917.5 2395.8 2270.1 3087.2 2580.9 3775.9 
4 2133.9 929.7 823.2 621.6 1193.1 780.2 
5 505.0 482.2 235.2 148.3 187.5 249.2 
Age 1989 1990 1991 1992 1993 1994 
1 36214.4 20461.5 26329.5 24570.9 22794.2 25523.0 
2 10199.4 17561.4 9993.9 11621.0 11774.1 11531.0 
3 5006.3 3117.5 5243.9 4147.8 3692.2 3136.8 
4 1503.1 1687.9 1026.8 2402.6 1453.8 1084.6 
5 246.0 369.6 400.8 399.5 626.1 290.9 
23i 
Figure 3.10.1 Cod North Sea. Estimated trends in spawning stock biomass and mean F from surveys. 
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Figure 3.10.3 Whiting North Sea. Estimated trends in spawning stock biomass and mean F from 
surveys. 
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Figure 3.10.4 Whiting North Sea. Stock trends estimated from surveys. All values are scaled to the long term mean. 
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4 DEMERSAL STOCKS IN DIVISION VIID 
4.1 Overview 
The database for both cod and whiting remains poor 
with uncertainties over the level of landings and no 
information on discards. Data on sole and plaice has 
improved since 1986 for sole and 1989 for plaice with 
landings from all countries being sampled for age. How-
ever, no discard data is available for either of the flatfish 
stocks. 
Analytical assessments were carried out on all four 
stocks. In the case of both cod and whiting, tuning was 
based on only one commercial fleet and the there were 
large SEs on population regression indicating problems 
with the database for both stocks. There was no recruit-
ment estimate for cod and only a 3-year index available 
for whiting from the French groundfish survey in VIId. 
Survey indices were available for 0,-1- and 2-group sole 
and plaice. 
The SSB of cod remains near its historical minimum and 
recruitment since 1985 has been poor although there are 
indications from inshore fisherman that the 1993 year 
class may be relatively abundant. Fishing mortality has 
fluctuated with no trend in time but remains above 
Fmed. The SSB of whiting is also at historically low 
levels but appears to have been stable since 1987. 
The sole SSB remains close to historically low levels but 
with relatively strong recruitment in 4 out of the 5 recent 
years it is likely to show a recovery in the short term. 
Plaice is caught mainly as a by-catch in the sole fishery 
in VIId although in the second half of the year there is a 
directed fishery by inshore vessels. The stock trends are 
similar to those in the North Sea with an even stronger 
decline in SSB since 1988. The quota was not taken by 
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any country and fishermen have noted the scarcity of 
plaice. Recruitment in recent years has been around 
average and the stock is expected to decline further in 
the near future. 
Effort trends in the major demersal fleets are shown in 
Figure 4.1.1. There has been an overall increase in 
effort by trawlers since 1980s. The main English trawl 
fleets have shown a large increase since 1988 while the 
main fixed net fleets have declined or remained stable 
since 1990-1991. The French offshore trawler fleet 
effort has been relatively stable since 1991 while the 
inshore fleet effort has decreased.increase in mesh size. 
The latter of course reduces catchability on certain size 
classes which may produce a similar reduction in fishing 
mortality but it is difficult to enforce and can be circum-
vented by technological innovation. 
Restrictions on effort will not have any effect on reduc-
ing capacity and may well give a stimulus to increasing 
effective capacity. Thus effort control cannot be seen as 
a solution to the problem of over-capacity. 
4.1.1 Conclusions 
Catch controls in mixed fisheries designed to restrict 
fishing mortality are unlikely to be effective due to 
imprecision in assessments and problems of enforce-
ment. 
Effort control appears to be more likely to be effective 
in the short term provided effort is genuinely restricted 
and an appropriate measure of effort exists for a particu-
lar fleet. 
Any measure which does not address the underlying 
problem of over-capacity is unlikely to be successful in 
the long run. 
4.2 Cod in Division Vlld 
4.2.1 Catch trends 
Total nominal landings by country and total international 
landings as estimated by the Working Group are given in 
Table 4.2.1 and graphed in Figure 4.2.1. Landings 
reached a peak of 14,000 t in 1987, and then declined 
continuously to less than 3,000 t in 1990 where they 
remained more or less stable. Annual weight and num-
bers caught between 1976 and 1993 are given in Table 
4.2.2. There is no TAC for this species in Division 
VIId. 
4.2.2 Natural mortality, maturity at age, age com-
position and mean weight at age 
The conventional natural mortality and maturity at age 
values are given in Table 4.2.3. Human consumption 
landings data were supplied by England, Belgium, Scot-
land and France. The age compositions were provided 
by England and France accounting for 93% of the 
catches. The age composition and mean weight at age in 
the catch are given in Tables 4.2.4 and 4.2.5. No SOP 
correction to the age composition has been carried out 
on the weight at age data. Weight at age in the stock 
was assumed to be the same as in the landings. 
4.2.3 Catch, effort and research vessel data 
Only one fleet is used to tune the VPA (Table 4.2.6). 
The French groundfish survey has been eliminated from 
the tuning because the catches were too low. Commer-
cial catch and effort data used to tune the VP A were 
nearly the same as last year. It appears that the 1985 
year was suspect so it has not been taken into account in 
the tuning. 
4.2.4 Catch at age analysis 
The catch-at-age analysis for this stock used XSA with 
age 1 as recruits and catchability was fixed for ages 3 
and above. The age range used for VP A was 1 to 6 and 
this was a change from last year's assessment when a 7 
plus-group was used. Preliminary VP A runs indicated 
that 6 would be a better plus-group age because the 
catch numbers at the older ages are very small. The 
default values were accepted for all other settings except 
for tricubic weight which has been tapered over 10 years 
instead of 20 years. 
The tuning results are given in Table 4.2. 7 and the log 
catchability residuals for each fleet are plotted in Figure 
4.2.2. There is a strong year effect of log catchability 
residuals for the commercial fleet in the 1992. The F-
shrinker receives most weight in the estimate of sur-
vivors in all ages, although the French commercial fleet 
is also important but represents half of the F -shrink er. 
The estimates of population numbers and fishing mor-
tality rates resulting from the tuning procedure and VP A 
are given in Tables 4.2.8 and 4.2.9. 
A retrospective analysis of XSA with a shrinkage value 
of 0.5 has been done. The results have been plotted in 
Figure 4.2.3. The estimates in 1992 show a discrepancy. 
4.2.5 Recruitment estimates 
No indices are available so it has been decided to 
assume mean geometric recruitment at age 1 over the 
years 1976-1991 for the year class 1992 onwards (5 
million fish). This value has a CV of 0.91. At the oldest 
ages the XSA estimates of survivors have been chosen. 
4.2.6 Historical stock trends 
Trends in fishing mortality, biomass and recruitment 
since 1976 are given in Table 4.2.10 and plotted in 
Figure 4.2.1. The fishing mortality fluctuates but shows 
no trend in time. The 1985 value ofF seems to be com-
pletely abnormal. The spawning stock biomass is cur-
rently at its historical minimum of 260 t. Recruitment 
has fluctuated over all the period and the last very high 
value was in 1985 (28 million). During 5 years out of 6, 
the year classes spawned have been below the geometric 
mean since 1985. 
4.2. 7 Biological reference points 
Fmed (1.18) and F status quo (1.36) are indicated on the 
yield and biomass-per-recruit curves in Figure 4.2.5. 
and on the stock-recruitment plot in Figure 4.2.4. 
4.2.8 Short-term forecast 
The input data for catch predictions are given in Tables 
4.2.11. and 4.2.12, the latter including coefficients of 
variation of all the parameters. 
For prediction, values ofF at age are the mean values 
over 1989 to 1993 scaled to give a mean value ofF over 
ages 2 to 4 as in 1993. Only the status quo prediction 
has been run. The results of this prediction for 1994 are 
given in Tables 4.2.13. and 4.2.14., and presented in 
Figure 4.2.6. 
Landings of 2,400 t are predicted for 1994. The status 
quo landings for 1995 are predicted to be 3, 700 t. All 
the estimates of human consumption landings in 1995 
have a CV higher than 60%. 
The results of a sensitivity analysis of the status quo 
forecast are presented in Figures 4. 2. 7, 4. 2. 8 and 4. 2. 9. 
The sensitivity of the predictions to the various parame-
ters is shown in Figure 4.2.7. For instance, the estimate 
337 
of human consumption yield in 1994 is particularly 
sensitive to the level ofF in 1994 and also to the popula-
tion numbers and weights at age 1 and 2, and selectivit-
ies at age 1, and to a lesser extent, 3. 
The proportion of the total variance of the estimated 
yields and SSB contributed by the input parameters is 
represented in Figure 4.2. 8. The population numbers at 
age 1 contributed the most in human consumption yield 
estimates in 1994 and 1995. The estimate of human 
consumption F in 1994 associated with the estimate of 
population numbers and selectivity at age 3 accounts for 
98% of the variance of the estimate of SSB in 1995. 
The probability of the SSB falling below the current 
level of 260 t is nil both in 1995 and 1996 (Figure 
4.2.9). 
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4.2.9 Medium-tenn projections 
The method used for these projections is explained in 
Section 1. 3 and the input parameters for medium-term 
projections are given in Table 4.2.15. A Shepherd curve 
was fitted to the stock-recruitment data as the basis of 
the medium-term projections. The projections were run 
for status quo F and the results are shown in Figure 
4.2.10. 
On average, under the current level of exploitation, yield 
will tend to increase very slowly and the spawning stock 
biomass and recruitment will tend to be stable. 
4.2.10 Comments on the assessment 
There is no recruitment index. The tuning process is 
based on data from only one commercial fleet. These 
considerations indicate the need to consider this assess-
ment with caution. 
* 
Table.4.2 1 COD in Division VIId. 
Nominal landings (tonnes) as officially reported to 
ICES, 1976 to 1993. 
Year Belgium France Denmark Netherlands UK UK Total Unreported To tal as used by 
(E+W) (S) landings Working Group 
1982 251 2696 - 1 306 - 3254 726 3980 
1983 368 2802 - 4 358 - 3532 308 3840 
1984 331 2492 - - 282 - 3105 415 3520 
1985 501 2589 - - 326 - 3416 - 86 3330 
1986 650 9938 4 - 830 - 11422 1398 12820 
1987 815 7541 - - 1044 - 9400 4820 14220 
1988 486 8795 + 1 867 - 10149 - 789 9360 
1989 173 n/a + 1 562 - n/a - 5540 
1990 237 n/a - - 420 7 n/a - 2730 
1991 182 n/a - -* 340 2 n/a - 1920 
1992 187 2079* 1 2 441 22 2733 - 2680 
1993* 157 n/a - - 530 2 n/a 2430 
Preliminary 
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Table 4.2.2 
Table 4.2.3 
'.· '~ 0 ~t;, ':A 
COD in Division VIId. 
Annual Weight and Numbers caught, 1976 to 1993. 
I Year I Wt. ( '000 t) I Nos. (millions) 
1---------1--------------1--------------
1976 I 4 I 2 
1977 I 7 I 10 
1978 I 10 I 8 
1979 I 6 I 3 
1980 I 5 I 4 
1981 I 5 I 3 
1982 I 4 I 3 
1983 I 4 I 3 
1984 I 4 I 3 
1985 I 3 I 2 
1986 I 13 I 19 
1987 I 14 I 12 
1988 I 9 I 5 
1989 I 6 I 3 
1990 I 3 I 1 
1991 I 2 I 1 
1992 I 3 I 3 
1993 I 2 I 1 
COD in Division VIId. 
Natural Mortality Rate and Proportion Mature at age. 
I Age I Nat Mori Mat. I 
1-----1--------1-------1 
I 1 I 0.200 I o.ooo I 
I 2 I 0.200 I o.ooo I 
I 3 I 0.200 I o.ooo I 
I 4 I 0.200 I 1.ooo I 
I 5 I 0.200 I 1.000 I 
I 6 I 0.200 I 1.ooo I 
Table 4.2.4 COD in Division VIId. 
International Catch at Age (1000's), Total, 1976 to 
1993. 
I Agel 1976 I 1977 I 1978 I 1979 I 1980 I 1981 I 1982 1 1983 I 1984 I 1985 I 
l----l-------l-------l-------l-------l-------l-------l-------l-------l-------l-------1 
I 1 I 11 I 5840 I 464 I 292 I 671 I 57 I 860 I 125 I sss 1 14 I 
I 2 I 765 I 4242 I 5717 I 1528 I 2001 I 2056 I 904 1 1786 I 1588 I 1210 I 
I 3 I 745 I 209 I 1275 I 1239 I 673 I 1056 I 520 I 776 I 405 I 452 I 
I 4 I 108 I 64 I 248 I 223 I 296 I 202 I 271 I 187 I 72 I 77 I 
I 5 I 40 I 16 I 12 I 63 I 26 I 28 I 41 I 40 I 36 I s I 
I 6+ I 2 6 I 5 I 1 I 4 I 8 I 1 I 7 I 7 I 10 I 4 I 
I Agel 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 I 
l----l---------l---------l---------l---------l---------l---------l---------l---------1 
I 1 I 11133 I 2330 I 1059 I 729 I 165 I 126 I 2118 I 64 I 
I 2 I 6187 I 8108 I 1922 I 1411 1 776 I 221 1 440 I 1045 1 
I 3 I 14 77 I 611 I 202 4 I 605 I 321 I 2 95 I 7 4 I 199 I 
I 4 I 193 I 482 I 133 I 501 I 105. I 73 I 33 I 32 I 
I 5 I 72 I 15 I 96 I 25 I 68 I 25 I 11 I 8 I 
I 6+1 7 I 4 I 5 I 11 I 3 I 14 I 2 I 2 I 
Table 4.2.5 COD in Division VIId. 
International Mean Weight at Age (kg), Total, 1976 to 
1993. 
I Agel 1976 I 1977 I 1978 I 1979 I 1980 I 1981 I 1982 I 1983 I 1984 I 1985 I 
l----l-------l-------l-------l-------l-------l-------l-------l-------l-------l-------1 
I 1 I .615 I .537 I .560 I .626 I .585 I .599 I .660 I .780 I .701 I .617 I 
I 211.315 I .672 11.067 I .951 I .780 I .963 I .707 I .750 I .870 11.355 I 
I 3 12.309 12.014 11.991 12.457 12.297 12.142 12.493 11.744 12.883 12.718 I 
I 414.683 14.860 12.907 14.032 14.484 14.407 14.383 14.123 14.293 15.132 I 
I s 16.046 16.332 16.003 14.682 15.655 15.934 15.827 15.705 15.882 17.355 I 
I 6+17.399 17.812 17.934 16.092 15.830 16.847 16.976 17.705 16.425 17.748 I 
I Agel 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 I 
l----l---------l---------l---------l---------l---------l---------l---------l---------1 
I 1 I .547 I .681 I .761 I .656 I .952 I .750 I .759 I .816 I 
I 2 I .589 I 1.230 I 1.149 I 1.194 I 1.208 I 1.603 I 1.112 I 1.642 I 
I 3 I 1.403 I 1.996 I 2.668 I 2.153 I 2.587 I 2.836 I 3.745 I 2.440 I 
I 4 I 3.193 I 2.788 I 3.785 I 3.760 I 4.102 I 5.011 I 6.017 I 3.883 I 
I s I 4.955 I 4.711 I 4.343 I 4.939 1 5.342 I 6.541 1 7.981 1 5.082 I 
I 6+ I 6 . 4 4 5 I s . 7 7 9 I 4 . 7 9 3 I s . 8 7 9 1 4 . 6 s 3 I 6 . 9 s 9 I 9 . 7 7 4 1 6 . o 81 I 
:~: i' 1 
·lJ -1 
Table 4.2.6 COD in Division VIId. 
Effort and catch data used for VPA tuning. 
Cod in VIId. 
101 
FRATRC 
1985 1993 
1 1 . 00 1. 00 
1 6 
456831.000 11.000 870.000 344.000 55.000 3.000 
353839.000 9094.000 5015.000 1202.000 154.000 55.000 
309988.000 1307.000 5041.000 420.000 325.000 10.000 
260919.000 791.000 1487.000 1471.000 102.000 75.000 
329640.000 572.000 913.000 455.000 378.000 18.000 
268831.000 74.000 362.000 151.000 49.000 31.000 
361439.000 61.000 106.000 148.000 35.000 12.000 
346545.000 1426.793 267.854 33.346 12.142 3.654 
351004.000 27.323 435.461 104.908 15.794 4.543 
~, _\ -') 
.. ~ ....... 
1.000 
4.000 
3.000 
4.000 
7.000 
2.000 
7.000 
.497 
.310 
Table 4.2.7 COD in Division VIId. 
XSA tuning diagnostics. 
Lowestoft VPA Version 3.1 
19/09/1994 12:56 
Extended Survivors Analysis 
Cod in VIId. 
CPUE data from file COD7DEF.DAT 
Catch data for 18 years. 1976 to 1993. Ages 1 to 6. 
Fleet, 
FRATRC 
Time series weights 
First, Last, First, Last, Alpha, Beta 
year, year, age , age 
1986, 1993, 1, 5, .000, 1.000 
Tapered time weighting applied 
Power = 3 over 10 years 
Catchability analysis : 
Catchability dependent on stock size for ages < 2 
Regression type = C 
Minimum of 5 points used for regression 
Survivor estimates shrunk to the population mean for ages < 2 
Catchability independent of age for ages >= 3 
Terminal population estimation 
Survivor estimates shrunk towards the mean F 
of the final 5 years or the 4 oldest ages. 
S.E. of the mean to which the estimates are shrunk 
Minimum standard error for population 
estimates derived from each fleet = .300 
Prior weighting not applied 
Tuning converged after 
Regression weights 
.284, .482, 
14 iterations 
.670, .820, .921, .976, .997, 1.000 
.500 
Continued 
~~ !Jt 8 
Table 4.2.7 
Fleet : FRATRC 
Regression statistics 
Continued. 
Ages with q dependent on year class strength 
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q 
1, .67, 2.257, 12.10, .92, a, .41, -14.33, 
Ages with q independent of year class strength and constant w.r.t. time. 
Age, Slope I t-value I Intercept, RSquare, No Pts, Reg s.e, Mean Q 
2, .76, 2.453, 11.83, . 96, a, .23, -13.21, 
3, .77, 3.136, 11.41, .98, a, .17, -12.99, 
4, .78, 2.103, 11.20, .96, 8, .26, -12.98, 
5, .84, 1.234, 11.65 f .93, 8, .29, -13.21, 
Fleet disaggregated estimates of survivors 
Age 1 Catchability dependent on age and year class strength 
Year class 
FRATRC 
Age, 
Survivors, 
Raw Weights, 
Fleet, 
FRATRC 
1992 
1, 
228., 
3.151, 
P shrinkage mean , 
F shrinkage mean , 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
209., .34, 
Estimated, 
Survivors, 
228., 
1657., 
120. f 
Ext, 
s.e, 
.58, 
Int, Ext, Var, N, Scaled, 
s.e, s.e, Ratio, , Weights, 
.499, .000, .oo, 1, .389, 
1.03,,,, .117, 
.50,, f, .494, 
N, Var, F 
, Ratio, 
3, 1. 716, .244 
Age 2 Catchability constant w.r.t. time and dependent on age 
Year class = 1991 
FRATRC 
Age, 
Survivors, 
Raw Weights, 
Fleet, 
FRATRC 
2, 
329, 1 
1.647, 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
464, I 
~~ <~ /l 
Int, 
s.e, 
.34, 
1, 
624 • 1 
.689, 
Estimated, 
Survivors, 
397. f 
508, I 
Ext, 
s.e, 
.19, 
Int, 
s.e, 
.345, 
Ext, 
s.e, 
.293, 
.50, 1 f f 
N, 
I 
3, 
Var, F 
Ratio, 
. 549 I 1.111 
Var, 
Ratio, 
.85, 
N, Scaled, 
, Weights, 
2, .369, 
.631, 
Estimated 
F 
.226 
.034 
.394 
Estimated 
F 
1.218 
1.051 
Continued 
Table 4.2.7 Continued. 
Age 3 Catchability constant w.r.t. time and dependent on age 
Year class = 1990 
FRATRC 
Age, 
Survivors, 
Raw Weights, 
Fleet, 
FRATRC 
3, 
51. 1 
1.418, 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
54. I 
Int, 
s.e, 
.33, 
2, 
45. t 
.483, 
Estimated, 
Survivors, 
45., 
61. I 
Ext, 
s.e, 
.16, 
Int, 
s.e, 
.281, 
1, 
27. 1 
.373, 
Ext, 
s.e, 
.161, 
. 50, f f I 
N, 
, 
4, 
Var, F 
Ratio, 
.485, 1.462 
Var, 
Ratio, 
.57, 
N, Scaled, 
, Weights, 
3, .362, 
.638, 
Estimated 
F 
1.616 
1.378 
Age 4 Catchability constant w.r.t. time and age (fixed at the value for age) 
Year class 
FRATRC 
Age, 
Survivors, 
Raw Weights, 
Fleet, 
FRATRC 
1989 
4, 
7., 
1.050, 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
8., 
Int, 
s.e, 
.35, 
3, 
4., 
.548, 
Estimated, 
Survivors, 
6., 
9., 
Ext, 
s.e, 
.19, 
Int, 
s.e, 
.285, 
2, 
5.' 
.179, 
Ext, 
s.e, 
.165, 
.50, f' f 
N, 
, 
5, 
Var, F 
Ratio, 
.545, 1.504 
1, 
10., 
.119, 
Var, 
Ratio, 
.58, 
N, Scaled, Estimated 
, Weights, F 
4, .322, 1.733 
.678, 1.400 
Age 5 Catchability constant w.r.t. time and age (fixed at the value for age) 
Year class = 1988 
FRATRC 
Age, 
Survivors, 
Raw Weights, 
Fleet, 
FRATRC 
5, 
3., 
1.401, 
F shrinkage mean f 
Weighted prediction 
Survivors, Int, 
at end of year, s.e, 
3. f .35, 
4 f 
2., 
.436, 
Estimated, 
Survivors, 
2., 
4. f 
Ext, 
s.e, 
.17, 
Int, 
s.e, 
.347, 
3, 
3., 
.091, 
.50,, f f 
N, Var, 
f Ratio, 
6, .482, 
Ext, 
s.e, 
.094, 
F 
1.193 
2, 
3.' 
.025, 
Var, 
Ratio, 
.27, 
N, 
f 
5, 
1, 
4., 
.015, 
Scaled, 
Weights, 
.330, 
.670, 
Estimated 
F 
1.412 
1.093 
3 
3 
£,_ c.'jj a 
Table 4.2.8 COD in Division VIId. 
Tuned Stock Numbers at age (1000's), 1976 to 1993 (numbers in 1994 are VPA survivors). 
I Agel 1976 I 1977 I 1978 I 1979 I 1980 I 1981 I 1982 I 1983 I 1984 I 1985 I l----l-------l-------l-------l-------l-------l-------l-------l-------l-------l-------1 I 1 I 8393 I 16925 I 4264 I 5453 I 4895 I 2738 I 4416 I 3470 I 6026 I 9731 I I 2 I 1739 I 6862 I 8572 I 3071 I 4200 I 3400 I 2191 I 2837 I 2728 I 4431 I I 3 I 941 I 732 I 1779 I 1845 I 1132 I 1628 I 923 I 975 I 707 I 797 I I 4 I 156 I 96 I 410 I 303 I 390 I 318 I 378 I 286 I 96 I 212 I I 5 I 68 I 30 I 21 I 111 I 46 I 51 I 78 I 64 I 64 I 14 I I 6+ I 43 I 10 I 2 I 6 I 14 I 2 I 14 I 10 I 17 I 10 I 
I Agel 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 I 1994 I l----l--------l--------l--------l--------l--------l--------l--------l--------l--------1 I 1 I 27854 I 6467 I 3791 I 2436 I 686 I 1159 I 4443 I 326 I o I I 2 I 7954 I 12731 I 3187 I 2146 I 1335 I 412 I 835 I 1721 I 209 I I 3 I 2533 I 914 I 3087 I 871 I 480 I 390 I 138 I 286 I 464 I I 4 I 243 I 738 I 196 I 696 I 165 I 103 I 53 I 46 I 54 I I 5 I 104 I 25 I 168 I 40 I 117 I 40 I 18 I 13 I 8 I I 6+ I 9 I 7 I 9 I 18 I 6 I 22 I 3 I 3 I 4 I 
Table 4.2.9 COD in Division VIId. 
International Fishing Mortality at Age, Total, 1976 
to 1993. 
I Agel 1976 I 1977 I 1978 I 1979 I 1980 I 1981 I 1982 I 1983 I 1984 I 1985 I l----l-------l-------l-------l-------l-------l-------l-------l-------l-------l-------1 I 1 I . 001 I . 480 I .128 I . 061 I .164 I . 023 I . 243 I . 041 I .107 I . 002 I I 2 I .666 11.150 11.336 I .798 I .748 11.104 I .609 11.190 11.031 I .359 I I 3 12.080 I .379 11.570 11.355 11.011 11.261 I .974 12.115 11.004 I .987 I I 4 11.438 11.329 11.104 11.684 11.827 11.208 11.578 11.288 11.733 I .509 I I 5 11. 058 I . 843 11. 046 I . 985 I . 963 I . 909 I . 860 11.173 I . 980 I . 468 I I 6+ 11.058 I . 843 11.046 I . 985 I . 963 I . 909 I . 860 11.173 I . 980 I . 468 I 
I Agel 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 I l----l---------l---------l---------l---------l---------l---------l---------l---------1 I 1 I .583 I .508 I .369 I .401 I .310 I .128 I .748 I .244 I I 2 I 1.963 I 1.217 I 1.098 I 1.298 I 1.029 I .898 I .873 I 1.111 I I 3 I 1.034 I 1.342 I 1.290 I 1.461 I 1.342 I 1.802 I .906 I 1.462 I I 4 I 2.086 I 1.279 I 1.389 I 1.585 I 1.213 I 1.537 I 1.185 I 1.503 I I 5 I 1.419 I 1.091 I .997 1 1.156 I 1.029 I 1.197 I 1.130 I 1.193 I I 6+1 1.419 I 1.091 I .997 I 1.156 I 1.029 I 1.197 I 1.130 I 1.193 I 
( 4_ () 
Table 4.2.10 
Table 4.2.11 
COD in Division VIId. 
Mean Fishing Mortality, Biomass and Recruitment, 
1976 to 1993. 
Mean F I Stock Biomass I Recruits 
I ( '000 tonnes) I Age 1 
Ages 1---------- ----------1------ ---------
Year 2 to 4 I Total Spawning IYclass Million 
------ ---------1---------- ----------1------ ---------
1976 1. 395 I 11 1. 46 I 1975 8 
1977 .953 I 16 0.74 I 1976 17 
1978 1. 337 I 16 1. 33 I 1977 4 
1979 1. 279 I 13 1. 78 I 1978 5 
1980 1.215 I 11 2.09 1979 5 
1981 1.191 I 10 1.72 1980 3 
1982 1. 054 I 9 2. 21 1981 4 
1983 1.531 I 8 1.62 1982 3 
1984 1.256 I 10 0.90 1983 6 
1985 . 618 1 15 1. 27 1984 10 
1986 1. 694 I 25 1. 35 1985 28 
1987 1.279 1 24 2.21 1986 6 
1988 1. 259 I 16 1 1. 51 1987 4 
1989 1. 448 1 9 1 2. 92 1988 2 
1990 1.195 I 5 I 1. 33 1989 1 
1991 1. 412 I 4 I o. 93 1990 1 
1992 . 988 I 5 I o. 50 1991 4 
1993 1.359 I 4 I 0.26 1992 o I 
-------------------------------------------------------1 
Arithmetic mean recruits, age 1, 1976 to 1991: 7 I 
Geometric mean recruits, age 1, 1976 to 1991: 5 I 
COD in Division VIId. 
Input for catch prediction. 
1 F and mean Wt at age used in prediction I 
1994 1--------------------------------------------l--------------------l 
Stock I Scaled Mean Fl Mean Wt. at age (kg) I M and maturity I 
Age I Numbers I 1989 - 1993 I 1989 - 1993 1--------------------1 
I I (10**-3) I I Stock I catch I M I P. mat I 
1----------------------------------------------------------------------------------l 
1 1 I 4678 I .389 I .787 I .787 I .200 I .ooo I 
I 2 I 209 I 1.105 I 1. 352 I 1. 352 I . 200 I . ooo I 
I 3 I 464 I 1.480 I 2.752 I 2.752 I .200 I .ooo I 
I 4 I 54 I 1.491 I 4.555 I 4.555 I .200 I 1.000 I 
I 5 I 8 I 1. 211 I 5. 977 I 5. 977 I . 200 I 1. ooo I 
I 6 I 4 I 1. 211 I 6. 600 I 6. 669 I . 200 I 1. ooo I 
Mean F 
I Unsealed I 
I Scaled I 
(2 - 4) 
1. 280 
1. 359 
Recruits at age 1 in 1995 
Recruits at age 1 in 1996 
4678 
4678 
Stock numbers in 1994 are VPA survivors. 
.;· ; .,.:J 
i; L_l 4 
Table 4.2.12 
'. "• 8 iJ. L?~ ~ 
~ 
COD in Division VIId. 
Input data for catch forecast and linear sensitivity 
analysis. 
+-------------------++---------------++---------------++---------------+ 
IPopulations in 19941 IStock weights I I Nat.Mortalityl I Prop.maturel 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
I Labll Value I CV I I Labll Value I CV I I Labll Value I CV I I Labll Value I CV I 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
I N1 I 4 67 7 I . 911 I ws 1 I . 7 9 I . 16 I I M1 I . 2 o I . 1 o I I MT 1 I . o o I . o o I 
IN2 I 2081 .5811WS2 I 1.351 .29IIM2 I .201 .1011MT2 I .001 .001 
IN3 I 4621 .341JWS3 I 2.751 .2211M3 I .201 .1011MT3 I .001 .101 
IN4 I 521 .331JWS4 I 4.551 .19IIM4 I .201 .1011MT4 I 1.001 .101 
INS I 81 .35IIWS5 I 5.981 .1611M5 I .201 .lOIIMTS I 1.001 .001 
IN6 I 41 .35IIWS6 I 6.601 .201JM6 I .201 .10IIMT6 I 1.001 .001 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
+---------------++---------------+ 
I HC selectivity! I HC.catch wtl 
+----+-----+----++----+-----+----+ 
ILabliValuel CVI ILabliValuel CVI 
+----+-----+----++----+-----+----+ 
lsH1 I .391 .9811WH1 I .791 .161 
lsH2 I 1.101 .2711WH2 I 1.351 .291 
lsH3 I 1.471 .221JWH3 I 2.751 .221 
I sH4 I 1. 481 . 311 IWH4 I 4. 551 . 191 
I sHS I 1. 211 .171 IWHS I 5. 981 .161 
lsH6 I 1.211 .1711WH6 I 6.671 .181 
+----+-----+----++----+-----+----+ 
+---------------++---------------+ 
!Year effect M I IHC relative effl 
+----+-----+----++----+-----+----+ 
ILabliValuel CVIILabliValuel CVI 
+----+-----+----++----+-----+----+ 
IK94 I 1.001 .101 IHF94I 1.001 .241 
IK95 I 1.001 .101 IHF9SI 1.001 .241 
IK96 I 1.001 .10IIHF96I 1.001 .241 
+----+-----+----++----+-----+----+ 
+-------------------+ 
!Recruitment I 
+----+---------+----+ 
I Labll Value I CV I 
+----+---------+----+ 
IR95 I 46771 .911 
IR96 I 46771 .911 
+----+---------+----+ 
Table 4.2.13 COD in Division VIId. 
Catch Prediction output 
1994. 
Assuming Status quo in 
+-------------------------------------------------------+ 
I 
I 1994 I 
Year 
1995 
+---------------------------+------+------+------+------+------+------+------+------1 
I Mean F Ages I I I I I I I I I 
I H.cons 2 to 4 I 1.361 .001 .541 .821 .951 1.091 1.361 1.631 
I I I I I I I I I I 
I Effort relative to 1993 I I I I I I I I I 
I H. cons I 1. oo I . oo I . 40 I . 60 I . 70 I . 80 I 1. oo I 1. 20 I 
+---------------------------+------+------+------+------+------+------+------+------1 
I Biomass at start of year I I I I I I I I I 
I To tal I 5 . 6 I 7 . 8 I 7 . 8 I 7 . 8 I 7 . 8 I 7 . 8 I 7 . 8 I 7 . 8 I 
I spawning I . 3 I . 5 I . 5 I . 5 I . 5 I . 5 I . 5 I . 5 I 
I I I I I I I I I I 
I catch weight (,OOOt) I I I I I I I I I 
I H . cons I 2 . 4 I . o I 1 . 9 I 2 . 6 I 2 . 9 I 3 . 2 I 3 . 7 I 4 . 11 
I I I I I I I I I I 
I Biomass at start of 1996 I I I I I I I I I 
I Total I I 15. 4 I 12. 31 11.11 10. 61 10.11 9. 31 8. 61 
I spawning I I . 7 I . 4 I . 3 I . 3 I . 2 I . 2 I . 11 
+---------------------------+------+------+------+------+------+------+------+------+ 
+-------------------------------------------------------+ 
I Year 
I 1994 I 1995 
+---------------------------+------+------+------+------+------+------+------+------1 
I Effort relative to 1993 I I I I I I I I I 
I H.cons I 1.001 .001 .401 .601 .701 .801 1.001 1.201 
+---------------------------+------+------+------+------+------+------+------+------+ 
I I I I I I I I 
Est. coeff. of Variation I I I I I I I I I 
I I I I I I I I 
Biomass at start of year I I I I I I I I I 
Total I . 62 I . 641 . 641 . 641 . 641 . 64 I . 641 . 641 
Spawning I .311 .561 .561 .561 .561 .561 .561 .561 
I I I I I I I I 
catch weight I I I I I I I I I 
H.cons I .591 .001 .761 .681 .671 .661 .641 .641 
I I I I I I I I 
Biomass at start of 1996 I I I I I I I I I 
Total I I .551 .571 .571 .581 .591 .601 .621 
Spawning I I . 481 . 581 . 60 I . 611 . 62 I . 641 . 661 
+---------------------------+------+------+------+------+------+------+------+------+ 
-'0·· 4· d 
,f_!; ~..., 
Table 4.2.14 
hlf\ 
!_·. t./ 'U 
COD in Division VIId. 
Detail forecast tables. 
Forecast for year 1994 
F multiplier H.cons=1.00 
Populations Catch number 
+----+-----------+ +--------+-------+ 
I Agel Stock No. I I H.Cons I Totall 
+----+-----------+ +--------+-------+ 
11 46781 13751 13751 
21 2081 1281 1281 
31 4631 3321 3321 
41 531 381 381 
51 81 51 51 
61 41 31 31 
+----+-----------+ +--------+-------+ 
I Wtl 61 21 21 
+----+-----------+ +--------+-------+ 
Forecast for year 1995 
F multiplier H.cons=1.00 
Populations 
+----+-----------+ 
I Agel Stock No. I 
+----+-----------+ 
11 46781 
21 25961 
31 561 
41 861 
51 101 
61 31 
+----+-----------+ 
Wtl 81 
+----+-----------+ 
Catch number 
+--------+-------+ 
I H.Cons I Totall 
+--------+-------+ 
13751 13751 
16021 16021 
401 401 
621 621 
61 61 
21 21 
+--------+-------+ 
41 41 
+--------+-------+ 
T a b l e  4 . 2 . 1 5  C O D  i n  D i v i s i o n  V I I d .  
M o d e l  p a r a m e t e r s  f o r  s t o c k - r e c r u i t m e n t .  
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Log catchability residuals at age by fleet. 
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Recruitment and spawning stock biomass. 
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Fig. 4.2.7 COD in Division VIId. 
Linear sensitivity coefficients (elasticities) . 
Key to lebels is in Table 4.3.12 
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Fig. 4. 2. 8 COD in Division VIId. 
Proportion of total variance contributed by each input value. 
Key to lebels is in Table 4.3.12 
H. Cons Yield 1994 
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Fig. 4.2.9 COD in Division VIId. 
Cumulative probability distributions. 
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Fig. 4.2.10 COD in Division VIId. 
Results of medium-ter.m predictions (Shepherd). 
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4.3 Whiting in Division Vlld 
4.3.1 Catch trends 
The Working Group estimate of the landings during 
1993 is 5,070 t. (Table 4.3.1). Historical trends in land-
ings are given in Figure 4.3.1. From a small increase in 
1991, the total international landings slowly decreased 
again. Annual weight and numbers caught between 1976 
and 1993 are given in Table 4.3.2. There is no separate 
TAC for this species in Division VIId. 
4.3.2 Natural mortality, maturity at age, age com-
position and mean weight at age 
Natural mortality estimates are given in Table 4.3.3 
along with the maturity ogive. Both are as used previ-
ously. Human consumption landings data were supplied 
by England, Belgium, Scotland and France. The age 
compositions were provided by England and France 
accounting for 99% of the catches. Total international 
catch at age and mean weight at age in the catch are 
presented in Tables 4.3.4 and 4.3.5. The mean weight at 
age in the catch was also used as the stock mean weight 
at age. The 1993 mean weights at ages 3, 4 and 5 seem 
to be underestimated. This year, no SOP correction has 
been applied. 
4.3.3 Catch, effort and research vessel data 
Commercial catch and effort data used to tune the VP A 
were the same series as used in last year's assessment. 
Concerning the Channel Groundfish survey, the data 
have been revised because of the poor French age length 
keys from 1988 to 1990. These years have therefore 
been eliminated from the Channel French survey data-
base. The data used to tune the VP A are given in Table 
4.3.6. 
4.3.4 Catch at age analysis 
The method used to tune the VP A was XSA. The age 
range used for VP A was 1 to 6 and this was a change 
from last year's assessment when a 7 plus-group was 
used. Preliminary VP A runs indicated that 6 would be a 
better plus-group age because the catch numbers at the 
older ages are very small. 
Tuning was performed over a 9 year period, with 
shrinkage of 0.5 and a tricubic time taper over 10 years 
instead of 20 years last year. The recruiting age was set 
at age 1, and catchability was fixed for ages 4 and 
above. The tuning results are given in Table 4.3.7 and 
the residuals of the log catchability are plotted in Figure 
4.3.2. No obvious trend appears in most age groups in 
the commercial fleet. 
The French groundfish survey and the shrinker receive 
360 
most of the weight in the estimates of survivors from the 
1992 year class at the start of 1994. At older ages the 
survey and the commercial fleet contribute similarly to 
the weighted estimates of survivors. 
The stock numbers and fishing mortalities at age esti-
mated by the tuning are presented in Tables 4.3.8 and 
4.3.9. The variability of F observed in Table 4.3.9 
seems to indicate a problem concerning the database. 
Trends in mean total F from a retrospective analysis are 
plotted in Figure 4.3.3. The retrospective analysis indi-
cates that there was a tendency for F values to be over-
estimated. 
The database used in this assessment was not the last 
revised database so another run has been done to check 
the VPA results. The differences observed between the 
two sets were not important. 
4.3.5 Recruitment estimates 
There exist some 0-group indices from a French ground-
fish survey, but the time series is too short for use in the 
RCT3 program (3 years). A geometric mean recruit-
ment at age 1 over the years 1976-1991 for the year 
class 1992 ( 42 million fish) has been used. At the oldest 
ages the XSA estimates of survivors have been chosen. 
This value has a CV of 0.56. 
4.3.6 Historical stock trends 
Trends in fishing mortality, recruitment and biomass 
since 1976 are given in Table 4.3 .10 and Figure 4.3 .1. 
Mean fishing mortality appears to be quite variable 
between 0.26 and more than 1.1 over all the period. 
Spawning biomass decreased from a peak of 26,000 tin 
1978 and 1979 to a value around 9,000 t. This level has 
remained stable since 1986. Recruitment has fluctuated 
considerably over the period but the frequency of good 
year classes has decreased since 19 84. 
4.3. 7 Biological reference points 
The stock-recruitment plot is shown in Figure 4.3.4. and 
the F med is indicated. A yield per recruit and spawning 
stock biomass per recruit plot is shown in Figure 4.3.5 
with Fmed (0.45) and F93(0.67). 
4.3.8 Short-term forecast 
The population numbers, fishing mortality, stock and 
catch weights at age and natural mortalities and the 
maturity ogive used in the short-term catch forecast are 
given in Tables 4.3.11 and 4.3.12 and the results are 
shown in Figure 4.3.6. The predicted status quo land-
ings for 1994 (Table 4.3.13) are 5,000 t. This value 
would be the same in 1995 with the same level of F 
(0.67). Detailed forecast tables are given in Table 
4 . 3 . 1 4 .  
T h e  i n p u t  d a t a  f o r  t h e  l i n e a r  s e n s i t i v i t y  a n a l y s i s  a r e  
g i v e n  i n  T a b l e  4 .  3 . 1 2  a n d  t h e  r e s u l t s  a r e  s h o w n  i n  F i g -
u r e s  4 . 3 . 7  a n d  4 . 3 . 8 .  T h e  t a b l e  s h o w s  t h e  c o e f f i c i e n t  o f  
v a r i a t i o n  o f  t h e  v a r i o u s  p a r a m e t e r s .  F i g u r e  4 .  3 .  7  s h o w s  
t h e  s e n s i t i v i t y  o f  t h e  p r e d i c t i o n s  t o  t h e  v a r i o u s  p a r a m e -
t e r s .  F i g u r e  4 .  3 .  8  s h o w s  t h e  c o n t r i b u t i o n  t o  t h e  v a r i a n c e  
o f  p r e d i c t i o n  f o r  t h e  m a i n  p a r a m e t e r s .  
T h e  e s t i m a t e  o f  h u m a n  c o n s u m p t i o n  y i e l d  i n  1 9 9 4  i s  
p a r t i c u l a r l y  s e n s i t i v e  t o  t h e  l e v e l  o f  F  i n  1 9 9 4  a n d  t o  a  
l e s s e r  e x t e n t  t o  t h e  p o p u l a t i o n  n u m b e r s ,  w e i g h t  a t  a g e  
a n d  s e l e c t i v i t i e s  a t  a g e s  2 ,  3  a n d  4 .  T h e  e s t i m a t e s  o f  
S S B  i n  1 9 9 4  a n d  1 9 9 5  a r e  b o t h  s e n s i t i v e  t o  t h e  p r o p o r -
t i o n  o f  m a t u r e  a t  a g e s  2  a n d  3 ,  a n d  t o  t h e  l e v e l  o f  F  a n d  
w e i g h t  a t  a g e  3 .  M o r e o v e r ,  t h e  1 9 9 4  S S B  i s  s e n s i t i v e  t o  
t h e  n u m b e r  a t  a g e  1  a n d  t h e  1 9 9 5  S S B  i s  s e n s i t i v e  t o  
r e c r u i t m e n t .  
H u m a n  c o n s u m p t i o n  F  i n  1 9 9 4  a n d  s e l e c t i v i t y  a t  a g e  1  
a c c o u n t  f o r  8 1  %  o f  t h e  v a r i a n c e  o f  t h e  e s t i m a t e  o f  t h e  
h u m a n  c o n s u m p t i o n  y i e l d  e s t i m a t e s  i n  1 9 9 4 .  H u m a n  
c o n s u m p t i o n  F  i n  1 9 9 5  a n d  t h e  p o p u l a t i o n  n u m b e r s  a t  
a g e  1  c o n t r i b u t e d  t h e  m o s t  ( 7 6  % )  t o  h u m a n  c o n s u m p t i o n  
y i e l d  e s t i m a t e s  i n  1 9 9 5 .  T h e  e s t i m a t e  o f  h u m a n  c o n -
s u m p t i o n  F  i n  1 9 9 4  a s s o c i a t e d  w i t h  t h e  e s t i m a t e  o f  p o p u -
l a t i o n  n u m b e r s  a t  a g e  1  a c c o u n t s  f o r  8 8 %  o f  t h e  v a r i -
a n c e  o f  t h e  e s t i m a t e  o f  S S B  i n  1 9 9 5 .  I n  1 9 9 5 ,  r e c r u i t -
m e n t  i n  1 9 9 5 ,  p o p u l a t i o n  n u m b e r s  a t  a g e  1  a n d  h u m a n  
c o n s u m p t i o n  F  i n  1 9 9 5  r e p r e s e n t  7 5 %  o f  t h e  e s t i m a t e  o f  
S S B  i n  1 9 9 6 .  
F i g u r e  4 .  3 .  9  s h o w s  p r o b a b i l i t y  p r o f i l e s  f o r  l a n d i n g s  i n  
1 9 9 4  a n d  1 9 9 5  a n d  S S B  i n  1 9 9 5  a n d  1 9 9 6 .  T h e  p r o b a b i l -
i t y  o f F  e x c e e d i n g  s t a t u s  q u o  F  i s  q u i t e  s i m i l a r  i n  1 9 9 4  
a n d  1 9 9 5  f o r  a l l  l e v e l s  o f  h u m a n  c o n s u m p t i o n  c a t c h .  T h e  
p r o b a b i l i t y  o f  t h e  S S B  f a l l i n g  b e l o w  t h e  c u r r e n t  l e v e l  o f  
9 , 0 0 0  t  i s  h i g h  b o t h  i n  1 9 9 5  a n d  1 9 9 6 .  
4 . 3 . 9  M e d i w n - t e r m  p r o j e c t i o n s  
A  S h e p h e r d  c u r v e  w a s  f i t t e d  t o  t h e  s t o c k - r e c r u i t m e n t  
d a t a  a s  t h e  b a s i s  o f  t h e  m e d i u m - t e r m  p r o j e c t i o n s .  P r o j e c -
t i o n s  w e r e  r u n  a s s u m i n g  s t a t u s  q u o .  T h e  i n p u t  p a r a m e -
t e r s  f o r  m e d i u m - t e r m  p r o j e c t i o n s  a r e  g i v e n  i n  T a b l e s  
4 .  3 . 1 2  a n d  4 .  3 . 1 5  a n d  t h e  r e s u l t s  a r e  p r e s e n t e d  i n  F i g u r e  
4 . 3 . 1 0 .  
O n  a v e r a g e ,  u n d e r  t h e  c u r r e n t  l e v e l  o f  e x p l o i t a t i o n ,  
y i e l d ,  s p a w n i n g  s t o c k  b i o m a s s  a n d  r e c r u i t m e n t  w i l l  t e n d  
t o  b e  s t a b l e .  
4 . 3 . 1 0  C o m m e n t s  o n  t h e  a s s e s s m e n t  
T h e  t u n i n g  p r o c e s s  i s  b a s e d  o n  d a t a  f r o m  o n l y  o n e  c o m -
m e r c i a l  f l e e t  a n d  o n e  s u r v e y  v e s s e l  w i t h  o n l y  t h r e e  y e a r s  
o f  a v a i l a b l e  d a t a .  T h e  F s  a t  a g e  f l u c t u a t e  o v e r  t h e  t i m e  
s e r i e s  w h i c h  i s  i n d i c a t i v e  o f  a  p o t e n t i a l l y  l a r g e  p r o b l e m  
w i t h  t h e  a s s e s s m e n t .  T h e  c a u s e  o f  t h i s  f e a t u r e  i s  n o t  
k n o w n .  T h e s e  c o n s i d e r a t i o n s  i n d i c a t e  t h e  n e e d  t o  c o n -
s i d e r  t h i s  a s s e s s m e n t  w i t h  c a u t i o n .  
3 6 1  
Table 4.3.1 : WHITING in Division VIId. 
Nominal landings (tonnes) as officially reported to 
ICES, 1976 to 1993. 
Year Belgium France Netherlands UK UK Total Unreported Total as used by 
(E+W) (S) landings Working Group 
1982 93 7012 2 170 
- 7277 633 7910 
1983 84 5057 1 198 - 5340 1600 6940 
1984 79 6914 - 88 - 7081 289 7370 
1985 82 7563 - 186 - 7831 - 491 7340 
1986 65 4551 - 180 - 4796 704 5500 
1987 136 6730 - 287 - 7153 - 2463 4690 
1988 69 7501 - 251 - 7821 - 3391 4430 
1989 38 n/a - 231 - n/a - 4160 
1990 83 n/a - 237 1 n/a - 3480 
1991 83 n/a - 292 1 n/a - 5780 
1992 66 5414* - 417 24 5921 - 5760 
1993* 74 n/a - 321 2 n/a - 5070 
* Preliminary 
.;...: ? \..: r .... 
Table 4.3.2 
Table 4.3.3 
WHITING in Division VIId. 
Annual Weight and Numbers caught, 1976 to 1993. 
I Year I wt. (I 000 t) I Nos. (millions) 
1---------1--------------1--------------
1976 I 8 I 27 
1977 I 5 I 21 
1978 I 9 I 38 
1979 I 9 I 35 
1980 I 9 I 35 
1981 I 9 I 34 
1982 I 8 I 33 
1983 I 7 I 29 
1984 I 7 I 33 
1985 I 7 I 34 
1986 I 6 I 23 
1987 I 5 I 18 
1988 I 4 I 18 
1989 I 4 I 16 
1990 I 3 I 15 
1991 I 6 I 25 
1992 I 6 I 26 
1993 I 5 I 24 
WHITING in Division VIId. 
Natural Mortality Rate and Proportion Mature at age. 
I Age I Nat Mori Mat. I 
1-----1--------1-------1 
I 1 I 0.200 I o.ooo I 
I 2 I 0.200 I 0.530 I 
I 3 I 0.200 I 0.840 I 
I 4 I 0.200 I 1.ooo I 
I 5 I 0.200 I 1.ooo I 
I 6 I 0.200 I 1.ooo I 
~€3 
T a b l e  4 . 3 . 4  
W H I T I N G  i n  D i v i s i o n  V I I d .  
I n t e r n a t i o n a l  C a t c h  a t  A g e  ( 1 0 0 0 ' s ) ,  T o t a l ,  1 9 7 6  t o  1 9 9 3 .  
I  A g e l 1 9 7 6  1 1 9 7 7  1 1 9 7 8  1 1 9 7 9  1 1 9 8 0  1 1 9 8 1  1 1 9 8 2  1 1 9 8 3  1 1 9 8 4  1 1 9 8 5  I  A g e l  
l - - - - l - - - - - - l - - - - - - 1 - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - l  
I  1  I  5 2 9 1  1 3 5 1 1  1 1 0 5 1  4 1 3 1  1 6 3 1  9 5 2 1  3 1 9 9 1  3 4 4 1 1  4 1 0 5 1  4 9 1 1  1  I  
1  2  1  9 7 7 4 1  6 7 1 7 1  6 7 6 3 1  8 0 7 2 1  5 7 4 2 1  9 2 0 4 1  1 0 3 9 1 1  1 2 5 4 6 1  1 2 3 0 8 1  1 4 1 7 7 1  2  I  
I  3  1  6 1 9 0 1  1 0 3 2 9 1  1 8 9 4 5 1  1 4 0 1 8 1  1 6 4 9 2 1  1 0 2 7 4 1  1 4 1 3 2 1  8 4 8 6 1  1 3 2 6 6 1  1 5 9 7 2 1  3  I  
1  4  I  8 5 9 0 1  1 0 9 9 1  9 7 7 0 1  1 0 5 1 2 1  7 3 6 5 1  8 5 4 8 1  3 1 5 1 1  3 5 3 7 1  2 2 7 4 1  2 4 9 3 1  4  I  
1  5  1  1 8 0 0 1  1 3 0 1 1  5 7 9 1  2 3 5 8 1  4 8 0 6 1  3 3 0 8 1  1 5 5 3 1  1 2 2 9 1  1 0 7 5 1  5 7 8 1  5  I  
I  6  I  5 3 9 1  3 7 8 1  7 8 4 1  2 2 8 1  9 4 2 1  1 9 9 4 1  5 2 6 1  2 3 1 1  3 8 5 1  2 6 9 1  6  I  
I  A g e l 1 9 8 6  1 1 9 8 7  1 1 9 8 8  1 1 9 8 9  1 1 9 9 0  1 1 9 9 1  1 1 9 9 2  1 1 9 9 3  I  A g e l  
l - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - - - l - - - - 1  
I  1  I  2 2 9 1  2 1 6 0 1  1 7 5 3 1  1 1 9 4 1  2 3 7 1  4 0 6 0 1  5 9 2 5 1  1 1 3 2 1  1  I  
1  2  1  3 6 6 5 1  6 1 3 3 1  1 0 7 1 3 1  6 3 4 0 1  8 9 5 1 1  8 7 5 3 1  1 1 8 1 6 1  5 7 1 8 1  2  I  
I  3  I  1 1 4 5 7 1  1 6 6 7 1  4 0 5 8 1  7 3 4 9 1  3 0 4 9 1  5 3 3 6 1  5 6 6 6 1  1 2 4 1 9 1  3  I  
I  4  I  6 7 7 3 1  7 4 4 2 1  5 7 2 1  1 1 3 1 1  2 1 3 1 1  3 9 9 9 1  1 4 8 9 1  2 9 6 9 1  4  I  
I  5  I  1 0 1 4 1  4 9 3 1  8 0 6 1  4 2 1  3 0 1 1  2 7 2 0 1  8 9 3 1  1 1 5 2 1  5  I  
1  6  I  3 5 1 1  3 0 1 1  4 5 1  1 3 9 1  1 0 1  6 2 4 1  3 5 3 1  6 8 1 1  6  I  
T a b l e  4 . 3 . 5  
W H I T I N G  i n  D i v i s i o n  V I I d .  
J )  " . · ·  4  
: . . >  l ·  
I n t e r n a t i o n a l  M e a n  W e i g h t  a t  A g e  ( k g ) ,  T o t a l ,  1 9 7 6  t o  
1 9 9 3 .  
I  A g e l  1 9 7 6  I  1 9 7 7  I  1 9 7 8  I  1 9 7 9  I  1 9 8 0  I  1 9 8 1  I  1 9 8 2  I  1 9 8 3  I  1 9 8 4  I  1 9 8 5  I  
l - - - - l - - - - - - - l - - - - - - - l - - - - - - - l - - - - - - - l - - - - - - - l - - - - - - - l - - - - - - - l - - - - - - - l - - - - - - - l - - - - - - - 1  
1  1  1 0 . 2 2 0  1 0 . 1 9 1  1 0 . 2 8 0  1 0 . 1 8 9  1 0 . 1 5 7  1 0 . 1 5 0  1 0 . 1 4 6  1 0 . 1 7 4  1 0 . 1 7 2  1 0 . 1 3 7  I  
1  2  1 0 . 2 2 5  1 0 . 1 7 9  1 0 . 2 1 5  1 0 . 2 0 5  1 0 . 2 1 1  1 0 . 2 2 9  1 0 . 1 9 7  1 0 . 2 1 1  1 0 . 1 9 4  1 0 . 1 6 7  I  
1  3  1 0 . 2 8 4  1 0 . 2 4 2  1 0 . 2 2 3  1 0 . 2 4 7  1 0 . 2 4 3  1 0 . 2 7 8  1 0 . 2 5 7  1 0 . 2 5 8  1 0 . 2 3 9  1 0 . 2 4 3  I  
I  4  1 0 . 3 1 2  1 0 . 3 5 2  1 0 . 2 7 5  1 0 . 2 1 2  1 0 . 2 8 6  1 0 . 2 1 2  1 0 . 3 1 8  1 0 . 2 9 6  1 0 . 3 1 0  1 0 . 3 0 1  I  
1  5  1 0 . 4 1 4  1 0 . 3 5 7  1 0 . 3 2 8  1 0 . 3 2 5  1 0 . 3 1 2  1 0 . 2 6 4  1 0 . 3 4 6  1 0 . 3 0 7  1 0 . 2 6 1  1 0 . 3 1 8  I  
I  6  1 0 . 4 0 1  1 0 . 3 8 9  f 0 . 3 2 3  1 0 . 3 8 1  1 0 . 3 4 5  1 0 . 3 1 5  1 0 . 4 1 5  1 0 . 3 7 5  1 0 . 3 1 9  1 0 . 3 2 4  I  
I  A g e l  1 9 8 6  I  1 9 8 7  I  1 9 8 8  I  1 9 8 9  I  1 9 9 0  I  1 9 9 1  I  1 9 9 2  I  1 9 9 3  I  
l - - - - l - - - - - - - l - - - - - - - l - - - - - - - 1 - - - - - - - l - - - - - - - l - - - - - - - l - - - - - - - l - - - - - - - l  
1  1  1 0 . 1 3 1  1 0 . 1 9 2  1 0 . 1 8 3  1 0 . 1 7 6  1 0 . 1 5 2  1 0 . 1 6 4  1 0 . 1 5 9  1 0 . 1 5 5  I  
1  2  1 0 . 1 6 4  1 0 . 2 1 9  1 0 . 2 1 4  1 0 . 2 1 0  1 0 . 2 0 5  1 0 . 2 0 0  1 0 . 2 0 5  1 0 . 1 7 8  I  
I  3  1 0 . 2 2 8  1 0 . 2 5 6  1 0 . 3 1 9  1 0 . 2 8 7  1 0 . 2 6 5  1 0 . 2 3 8  1 0 . 2 6 7  1 0 . 2 0 3  I  
1  4  1 0 . 2 6 8  1 0 . 2 9 8  1 0 . 3 5 7  1 0 . 3 7 1  1 0 . 3 1 9  1 0 . 2 6 8  1 0 . 3 1 2  1 0 . 2 1 2  I  
1  5  1 0 . 3 1 0  1 0 . 3 7 0  1 0 . 3 5 5  1 0 . 4 0 5  1 0 . 3 7 0  1 0 . 2 9 7  1 0 . 3 1 8  1 0 . 2 8 9  I  
1  6  1 0 . 3 5 3  1 0 . 3 4 5  1 0 . 4 6 4  1 0 . 4 8 7  1 0 . 4 3 3  1 0 . 3 3 3  1 0 . 3 8 2  1 0 . 3 2 5  I  
T a b l e  4 . 3 . 6  
W H I T I N G  i n  D i v i s i o n  V I I d .  
E f f o r t  a n d  c a t c h  d a t a  u s e d  f o r  V P A  t u n i n g .  
' W h i t i n g  i n  V I  I d  
1 0 2  
F R A T R C  
1 9 8 5  1 9 9 3  
1  1  
. 0 0  1 . 0 0  
1  6  
4 5 6 8 3 1 . 0 0 0  
4 7 4 . 0 0 0  1 3 9 0 3 . 0 0 0  1 5 3 5 1 . 0 0 0  
2 3 8 5 . 0 0 0  5 2 7 . 0 0 0  
1 9 7 . 0 0 0  
3 5 3 8 3 9 . 0 0 0  2 1 7 . 0 0 0  3 4 5 7 . 0 0 0  
1 0 8 2 8 . 0 0 0  6 4 1 9 . 0 0 0  
9 6 0 . 0 0 0  
2 5 8 . 0 0 0  
3 0 9 9 8 8 . 0 0 0  
1 9 3 9 . 0 0 0  5 3 5 2 . 0 0 0  1 4 6 7 . 0 0 0  
6 4 3 6 . 0 0 0  4 2 5 . 0 0 0  
2 1 6 . 0 0 0  
2 6 0 9 1 9 . 0 0 0  1 7 1 8 . 0 0 0  
1 0 2 8 9 . 0 0 0  3 7 6 6 . 0 0 0  4 8 8 . 0 0 0  
7 0 8 . 0 0 0  
2 8 . 0 0 0  
3 2 9 6 4 0 . 0 0 0  1 1 6 3 . 0 0 0  
6 1 5 6 . 0 0 0  6 8 8 5 . 0 0 0  1 0 3 6 . 0 0 0  
2 5 . 0 0 0  
7 1 . 0 0 0  
2 6 8 8 3 1 . 0 0 0  
2 0 9 . 0 0 0  8 3 5 1 . 0 0 0  2 7 1 3 . 0 0 0  1 8 2 0 . 0 0 0  
2 7 3 . 0 0 0  
2 . 0 0 0  
3 6 1 4 3 9 . 0 0 0  
3 7 3 0 . 0 0 0  7 9 0 4 . 0 0 0  4 7 8 4 . 0 0 0  3 6 4 0 . 0 0 0  
2 5 2 4 . 0 0 0  
4 9 5 . 0 0 0  
3 4 6 5 4 5 . 0 0 0  5 7 9 6 . 4 5 9  1 0 9 8 3 . 3 3 0  4 9 9 0 . 1 4 0  
1 2 7 9 . 8 2 7  7 3 6 . 7 8 3  
2 6 9 . 7 7 7  
3 4 5 2 1 4 . 0 0 0  1 0 8 6 . 3 9 8  5 2 3 6 . 1 4 2  1 1 6 7 9 . 6 4 0  2 7 4 4 . 3 6 9  
1 1 0 3 . 2 3 0  
3 7 7 . 0 7 8  
F R A G F S  
1 9 9 1  1 9 9 3  
1  1  . 8 3  .  9 2  
1  7  
2 6 . 6 6 0  1 2 3 3  1 5 3  2 3  1 2  
1 4  2 0  
9  
2 2 . 5 0 0  1 1 6 8  3 3 4  2 9  1 3  1  1 4  
1 0  
2 4 . 9 6 0  
4 8 4  
1 6 4  
1 9  
1 0  4  1 4  
4  
2 6 5  
T a b l e  4 . 3 . 7  
W H I T I N G  i n  D i v i s i o n  V I I d .  
X S A  t u n i n g  d i a g n o s t i c s .  
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Table 4.3.7 : Continued 
Fleet, Estimated, Int, Ext, Var, N, 
Estimated 
Survivors, s.e, s.e, Ratio, 
' FRATRC 
' 
19644. ' .927, .000, .00, 1, 
FRAGFS 13351. ' .560, .000, .00, 1, 
P shrinkage mean 
' 
25185. ' , 45 f f 1 1 
F shrinkage mean 
' 
11178. , 
. 50' ' ' ' 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, 
' 
Ratio, 
16653.' .27, .22, 4, .793, .060 
Age 2 Catchability constant w.r.t. time and dependent on age 
Year class = 1991 
FRATRC 
Age, 
Survivors, 
Raw Weights, 
FRAGFS 
Age, 
Survivors, 
Raw Weights, 
Fleet, 
Estimated 
FRATRC 
FRAGFS 
2, 
9086 • 1 
7.625, 
2, 
12498. , 
7.625, 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
11317,1 
Int, 
s.e, 
.18, 
1, 
33742.' 
.509, 
1, 
19644 • 1 
1.724, 
Estimated, 
Survivors, 
9864.' 
13585. , 
9764.' 
Ext, 
s.e, 
.14, 
Int, 
s.e, 
.289, 
.266, 
, 50 I f f f 
N, 
5' 
Var, 
Ratio, 
.760, 
Ext, Var, N, 
s.e, Ratio, , 
.318, 1.10, 2, 
.175, .66, 2, 
F 
.376 
Age 3 Catchability constant w.r.t. time and dependent on age 
Year class = 1990 
FRATRC 
Age, 
Survivors, 
Raw Weights, 
2C8 
3, 
11353 • 1 
3.299, 
2, 
7370.' 
3.652, 
1, 
10295 o 1 
.320, 
Scaled, 
Weights, F 
.083, .051 
.229, .074 
.383, .040 
.305, .088 
Scaled, 
Weights, F 
.379, .422 
.435, .323 
.186, .425 
Continued 
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FRAGFS 
Age, 3, 2' 1, 
Survivors, 5257. f 10828., 7020.' 
Raw Weights, 1.084, 3.652, .948, 
Fleet, Estimated, Int, Ext, Var, N, 
Estimated 
Survivors, s.e, s.e, Ratio, f 
FRATRC f 9099.' .232, .150, .65, 3, 
FRAGFS 8776. f .249, .208, .84, 3, 
F shrinkage mean f 13306. f . 50' f ' ' 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, 
' 
Ratio, 
9833 o 1 .18, .12, 7' .681, .762 
Age 4 Catchability constant w.r.t. time and dependent on age 
Year class = 1989 
FRATRC 
Age, 
Survivors, 
Raw Weights, 
FRAGFS 
Age, 
Survivors, 
Raw Weights, 
Fleet, 
Estimated 
FRATRC 
FRAGFS 
4, 
2224. f 
.768, 
4, 
1928 o 1 
4.673, 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
1950. f 
Int, 
s.e, 
.18, 
3, 
1780. f 
1.556, 
3, 
3111. ' 
.511, 
Estimated, 
Survivors, 
1822. ' 
1917. , 
2145. f 
Ext, 
s.e, 
.07, 
Int, 
s.e, 
.240, 
.226, 
2, 
1841. f 
1.496, 
2, 
1596. f 
1.496, 
. 50' ' f f 
N, 
8 f 
Var, 
Ratio, 
.356, 
Ext, 
s.e, 
.127, 
.113, 
F 
.866 
1, 
548., 
.109, 
1, 
0. f 
.000, 
Var, 
Ratio, 
.53, 
.so, 
N, 
, 
4, 
3, 
Scaled, 
Weights, F 
.429, .804 
.335, .824 
.236, .612 
Scaled, 
Weights, F 
.269, .906 
.457, .876 
.274, .812 
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4 ,  
1 3 3 5 . ,  
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s . e ,  
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1 1 8 0  •  1  
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I n t ,  
s . e ,  
. 2 4 5 ,  
. 2 7 4 ,  
' 5 0  I  I  f  I  
N ,  
9 ,  
V a r ,  
R a t i o ,  
. 4 6 3 ,  
2 ,  
1 ,  
1 8 2 7  •  1  
1 1 2 3  •  1  
1 . 1 8 4 ,  . 1 0 6 ,  
2 ,  
1 ,  
Q  •  I  
0 . ,  
. 0 0 0 ,  
. 0 0 0 ,  
E x t ,  
V a r ,  N ,  
S c a l e d ,  
s . e ,  
R a t i o ,  
I  
W e i g h t s ,  F  
. 1 5 2 ,  . 6 2 ,  5 ,  . 4 0 0 ,  . 6 5 3  
. 0 9 7 ,  . 3 5 ,  3 ,  . 3 3 1 ,  . 5 8 7  
. 2 6 9 ,  . 5 2 0  
F  
. 5 9 4  
4  
Table 4.3.8 WHITING in Division VIId. 
Tuned Stock Numbers at age (1000's), 1976 to 1993 
(numbers in 1994 are VPA survivors) . 
I Agel1976 11977 11978 11979 11980 11981 11982 11983 11984 11985 I 
l----l------l------l------l------l------l------l------l------l------l------1 
I 1 199062 167427 165297 138278 148679 136885 151664 162575 161377 I 9640 I 
I 2 159439 180627 153982 152461 130965 139708 129338 139404 148118 146537 I 
I 3 111933 139821 159934 138077 135648 120157 124182 114618 120909 128259 I 
I 4 119125 I 4169 123257 131928 118491 114264 I 7207 1 7012 I 4290 I 5115 I 
I 5 I 5597 I 7886 I 2418 110201 116629 I 8475 I 3943 I 3050 I 2540 I 1454 I 
I 6+1 1660 I 2277 I 3253 I 981 I 3234 I 5054 I 1322 I 566 I 899 I 669 I 
I Agel1986 11987 11988 11989 11990 11991 11992 11993 11994 I 
l----l------l------l------l------l------l------l------l------l------1 
I 1 119949 146944 128462 131524 131739 158830 131148 121590 I o I 
I 2 I 7448 116126 136480 121716 124729 125771 144491 120141 116653 I 
I 3 125273 I 2781 I 7654 120173 112043 112147 113180 125735 111317 I 
I 4 I 8685 110325 I 769 I 2594 I 9867 I 7101 I 5118 I 5664 I 9833 I 
I 5 I 1932 I 983 I 1720 I 112 I 1100 I 6150 I 2196 I 2843 I 1950 I 
I 6+1 658 I 592 I 94 I 364 I 37 I 1393 I 858 I 1661 I 2036 I 
Table 4.3.9 WHITING in Division VIId. 
International Fishing Mortality at Age, Total, 1976 
to 1993. 
I Agel1976 11977 11978 11979 11980 I 1981 I 1982 I 1983 I 1984 11985 I 
l----l------l------l------l------l------l-------l-------l-------l-------l------1 
I 1 1.006 1.022 1.019 1.012 1.004 I .029 I .071 I .063 I .077 1.058 1 
I 2 1.201 1.097 1.149 1.186 1.229 I .296 I .497 I .434 I .332 1.410 I 
I 3 1.852 I .338 1.430 1.522 1.716 I .828 11.038 11.026 11.208 1.980 1 
I 4 1.686 1.345 1.624 1.452 1.580 11.086 I .660 I .816 I .882 1.774 I 
I 5 I .439 1.201 1.307 1.295 1.385 I .564 I .571 I .590 I .630 1.579 I 
I 6+1.439 1.201 1.307 1.295 1.385 I .564 I .571 I .590 I .630 1.579 I 
I Agel 1986 I 1987 I 1988 11989 11990 11991 11992 11993 I 
l----l-------l-------l-------l------l------l------l------l------1 
I 1 I .013 I .052 I .071 1.043 1.008 1.079 1.236 1.060 I 
I 2 I .785 I .545 I .392 1.390 1.511 1.471 1.347 1.377 1 
I 3 I .695 11.086 I .882 1.515 1.328 1.664 1.645 1.762 1 
I 4 11.979 11.592 11.727 1.658 1.273 1.974 1.388 1.866 I 
I 5 I .868 I .808 I .729 I .542 1.360 1.671 1.597 1.594 I 
I 6+1 .868 I .808 I .729 1.542 1.360 1.671 1.597 1.594 1 
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t o  1 9 9 3 .  
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2  t o  4  
T o t a l  I  S p a w n i n g  I Y c l a s s l  M i l l i o n  
- - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - 1 - - - - - - - - - - - - - - -
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. 5 7 9  4 7  
I  
1 9  
I  1 9 7 5  
9 9  
1 9 7 7  
. 2 6 0  4 2  
I  
2 1  
I  1 9 7 6  
6 7  
1 9 7 8  . 4 0 1  
5 1  
I  
2 6  
1 9 7 7  
6 5  
1 9 7 9  . 3 8 7  
4 0  
I  
2 6  
1 9 7 8  
3 8  
1 9 8 0  
. 5 0 8  3 4  
I  
2 2  
1 9 7 9  
4 9  
1 9 8 1  . 7 3 7  
2 8  
I  
1 7  
1 9 8 0  3 7  
1 9 8 2  . 7 3 2  
2 4  
I  
1 2  
1 9 8 1  5 2  
1 9 8 3  . 7 5 8  2 6  
I  
1 1  
1 9 8 2  
6 3  
1 9 8 4  . 8 0 7  2 7  
I  
1 1  
1 9 8 3  
6 1  
1 9 8 5  . 7 2 1  1 8  
I  
1 2  
1 9 8 4  
1 0  
1 9 8 6  1 . 1 5 3  
1 3  
I  
9  1 9 8 5  
2 0  
1 9 8 7  
1 . 0 7 4  1 7  
I  
6  
1 9 8 6  4 7  
1 9 8 8  1 .  0 0 0  1 6  
I  
7  
1 9 8 7  2 8  
1 9 8 9  . 5 2 1  1 7  I  
8  1 9 8 8  
3 2  
I  1 9 9 0  I  .  3 7 1  I  1 7  I  9  I  1 9 8 9  I  3 2  
I  1 9 9 1  I  .  7 0 3  1  2 2  I  9  I  1 9 9 0  I  5 9  
I  1 9 9 2  I  .  4 6 0  I  2 0  I  1 0  I  1 9 9 1  I  3 1  
I  1 9 9 3  I  .  6 6 8  I  1 5  I  9  I  1 9 9 2  
1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I A r i t h m e t i c  m e a n  r e c r u i t s ,  a g e  1 ,  1 9 7 6  t o  1 9 9 1 :  4 7  
! G e o m e t r i c  m e a n  r e c r u i t s ,  a g e  1 ,  1 9 7 6  t o  1 9 9 1 :  4 2  
T a b l e  4 . 3 . 1 1  W H I T I N G  i n  D i v i s i o n  V I I d .  
I n p u t  f o r  c a t c h  p r e d i c t i o n .  
I  F  a n d  m e a n  W t  a t  a g e  u s e d  i n  p r e d i c t i o n  I  
1 9 9 4  l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - l  
S t o c k  I  S c a l e d  M e a n  F l  M e a n  W t .  a t  a g e  ( k g )  I  M  a n d  m a t u r i t y  I  
I A g e  I  N u m b e r s  I  1 9 8 9 - 1 9 9 3  I  1 9 8 9 - 1 9 9 3  1 - - - - - - - - - - - - - - - - - - - - - - - 1  
I  I  ( 1 0 * * - 3 )  I  I  S t o c k  I  C a t c h  I  M  I  P .  m a t  I  
1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l  
I  1  I  4 1 8 9 2  I  . 1 0 5  I  . 1 6 1  I  . 1 6 1  I  .  2 0 0  I  .  o o o  I  
I  2  I  1 6 6 5 3  I  .  5 1 4  I  .  z o o  I  .  z o o  I  .  z o o  I  .  5 3 0  I  
I  3  I  1 1 3 1 7  I  . 7 1 5  I  . 2 5 2  I  . 2 5 2  I  . 2 0 0  I  . 8 4 0  I  
I  4  I  9 8 3 3  I  .  7 7 5  I  .  3 0 8  I  .  3 0 8  I  .  2 0 0  I  1 .  o o o  I  
I  5  I  1 9 5 0  I  .  6 7 8  I  .  3 3 6  I  .  3 3 6  I  .  z o o  I  1 .  o o o  I  
I  6  I  2 0 3 6  I  .  6 7 8  I  .  3 8 9  I  .  3 9 2  I  .  2 0 0  I  1 .  o o o  I  
M e a n  F  
I  U n s e a l e d  I  
I  S c a l e d  I  
( 2  - 4 )  
. 5 4 4  
. 6 6 8  
R e c r u i t s  a t  a g e  1  i n  1 9 9 5  
R e c r u i t s  a t  a g e  1  i n  1 9 9 6  
4 1 8 9 2  
4 1 8 9 2  
S t o c k  n u m b e r s  i n  1 9 9 4  a r e  V P A  s u r v i v o r s .  
~-- r - ·  2  
. t i - ~ " 7  
Table 4.3.12 WHITING in Division VIId. 
Input data for catch forecast and linear sensitivity 
analysis. 
+-------------------++---------------++---------------++---------------+ 
IPopulations in 199411Stock weights 11 Nat.Mortalityll Prop.maturel 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
ILahll Value! CVIILahliValuel CVIILahliValuel CVIILahliValuel CVI 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
1Nl I 418911 .5611WS1 I .161 .20IIM1 I .201 .lOIIMTl I .001 .101 
IN2 I 166511 . 2711WS2 I . 20 I . 09IIM2 I . 20 I .10 I IMT2 I . 531 .10 I 
IN3 I 113151 .18IIWS3 I .251 .1111M3 I .201 .10IIMT3 I .841 .101 
IN4 I 98321 .18IIWS4 I .311 .10IIM4 I .201 .10IIMT4 I 1.001 .101 
INS I 19481 .1811WS5 I .341 .1311M5 I .201 .1011MT5 I 1.001 .001 
IN6 I 20351 .19IIWS6 I .391 .15IIM6 I .201 .10IIMT6 I 1.001 .001 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
+---------------++---------------+ 
I HC selectivity! I HC.catch wtl 
+----+-----+----++----+-----+----+ 
ILahliValuel CVIILahliValuel CVI 
+----+-----+----++----+-----+----+ 
lsHl I .lli1.32IIWH1 I .161 .201 
lsH2 I .511 .42IIWH2 I .201 .091 
lsH3 I .711 .22IIWH3 I .251 .111 
I sH4 I . 77 I . 22 I IWH4 I . 311 .10 I 
I sH5 I . 681 .1711WH5 I . 341 .131 
lsH6 I .681 .1711WH6 I .391 .141 
+----+-----+----++----+-----+----+ 
+---------------++---------------+ 
!Year effect M I JHC relative effl 
+----+-----+----++----+-----+----+ 
ILahliValuel CVIILahliValuel CVI 
+----+-----+----++----+-----+----+ 
IK94 I 1.001 .101 IHF94I 1.001 .381 
IK95 I 1.001 .101 IHF95I 1.001 .381 
IK96 I 1.001 .101 IHF96I 1.001 .381 
+----+-----+----++----+-----+----+ 
+-------------------+ 
!Recruitment 
+----+---------+----+ 
ILahll Value! CVI 
+----+---------+----+ 
IR95 I 418921 .561 
IR96 I 418921 . 561 
+----+---------+----+ 
Stock numbers in 1994 are VPA survivors. 
·~ .""' 3 ~ I -r 
Table 4.3.13; Whiting eastern channel 
Catch forecast output and estimates of coefficient of variation (CV) from 
linear analysis. 
+-------------------------------------------------------+ 
I 
Year 
1994 1 199s 
+---------------------------+------+------+------+------+------+------+------+------
Mean F Ages I I I I I I I H.cons 2 to 4 .67 .00 .27 .40 .47 .53 .671 .80 
Effort relative to 1993 
H.cons I 1.oo! .ool .4ol .6ol .7ol .8ol 1.oo! 1.20 
+---------------------------+------+------+------+------+------+------+------+------
Biomass at start of year I I I I I I I · Total 17.40 18.26 18.26 18.26 18.26 18.26 18.261 18.26 
Spawning 8.64 8.29 8.29 8.29 8.29 8.29 8.29 8.29 
Catch weight (,OOOt) 
H. cons 
Biomass at start of 1996 
5.32 .00 2.51 3.57 4.06 4.53 5.39 6.16 
Total I I 24.991 22.271 21.131 20.601 20.101 19.181 18.35 
Spawning 14.00 11.60 10.60 10.15 9.71 8.92 8.21 
+---------------------------+------+------+------+------+------+------+------+------+ 
+-------------------------------------------------------+ 
I 
Year 
1994 1 199s 
+---------------------------+------+------+------+------+------+------+------+------
1 
Effort relative to 1993 I I I I I I I I 
H.cons 1.00 .00 .40 .60 .70 .80 1.00 1.20 
+---------------------------+------+------+------+------+------+------+------+------+ 
Est. Coeff. of Variation 
Biomass at start of year 
Total I .241 .311 .311 .311 .311 .311 .311 
.31 
Spawning .12 .31 .31 .31 .31 .31 .31 .31 
Catch weight 
H. cons I .351 .ool .911 .621 .551 .sol .431 .39 
Biomass at start of 1996 
Total I I .281 .311 .321 .321 .321 .331 .34 
. Spawning . 30 . 36 . 36 . 37 . 37 . 38 . 39 
+---------------------------+------+------+------+------+------+------+------+------+ 
L ·! ~.~. 
T a b l e  4 . 3 . 1 4  
W H I T I N G  i n  D i v i s i o n  V I I d .  
D e t a i l  f o r e c a s t  t a b l e s .  
F o r e c a s t  f o r  y e a r  1 9 9 4  
F  m u l t i p l i e r  H . c o n s = 1 . 0 0  
P o p u l a t i o n s  
+ - - - - + - - - - - - - - - - - +  
I  A g e l  S t o c k  N o .  I  
+ - - - - + - - - - - - - - - - - +  
1 1  4 1 8 9 1 1  
2 1  1 6 6 5 2 1  
3 1  1 1 3 1 6 1  
4 1  9 8 3 2 1  
5 1  1 9 4 9 1  
6 1  2 0 3 5 1  
+ - - - - + - - - - - - - - - - - +  
W t j  1 7 1  
+ - - - - + - - - - - - - - - - - +  
C a t c h  n u m b e r  
+ - - - - - - - - + - - - - - - - +  
I  H . C o n s  I  T o t a l l  
+ - - - - - - - - + - - - - - - - +  
3 7 9 1 1  3 7 9 1 1  
6 1 1 7 1  6 1 1 7 1  
5 3 0 1 1  5 3 0 1 1  
4 8 6 7 1  4 8 6 7 1  
8 8 0  I  8 8 0  I  
9 1 8 1  9 1 8 1  
+ - - - - - - - - + - - - - - - - +  
I  5 1  5 1  
+ - - - - - - - - + - - - - - - - +  
F o r e c a s t  f o r  y e a r  1 9 9 5  
F  m u l t i p l i e r  H . c o n s = 1 . 0 0  
P o p u l a t i o n s  
+ - - - - + - - - - - - - - - - - +  
I  A g e l  S t o c k  N o .  I  
+ - - - - + - - - - - - - - - - - +  
I  1 1  4 1 8 9 2 1  
I  2 1  3 0 8 7 9 1  
I  3 1  8 1 5 4 1  
I  4 1  4 5 3 2 1  
I  5 1  3 7 0 9 1  
I  6 1  1 6 5 6 1  
+ - - - - + - - - - - - - - - - - +  
I  W t l  1 8 1  
+ - - - - + - - - - - - - - - - - +  
C a t c h  n u m b e r  
+ - - - - - - - - + - - - - - - - +  
I  H . C o n s  I  T o t a l l  
+ - - - - - - - - + - - - - - - - +  
I  3 7 9 1 1  3 7 9 1 1  
I  1 1 3 4 4 1  1 1 3 4 4 1  
I  3 8 2 0 1  3 8 2 0 1  
I  2 2 4 4 1  2 2 4 4 1  
I  1 6 7 4 1  1 6 7 4 1  
I  7 4 7 1  7 4 7 1  
+ - - - - - - - - + - - - - - - - +  
I  5 1  5 1  
+ - - - - - - - - + - - - - - - - +  
~7~ 
Table 4.3.15 
,~· :"'· ~ 
t~ { \} 
WHITING in Division VIId. 
Model parameters for stock-recruitment. 
Shepherd curve 
Moving average term NOT fitted 
IFAIL on exit from E04FDF 
Residual sum of squares= 
Number of observations= 
Number of parameters 
Residual mean square = 
Coefficient of determination 
Adj. coeff. of determination 
IFAIL from E04YCF= 
Parameter Correlation matrix 
1. 
-.8080 
-.6016 
1 
.7011 
Parameter,s.d. 
4.9123 .4707 
21.6312 1.6673 
4.0766 1.4077 
1 
0 
.5768 
16 
3 
.0444 
.6359 
.5799 
0 
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Fig. 4.3.1 
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WHITING in Division VIId. 
Historical trends in estimated landings, Fbase, SSB 
and recruitment. 
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Fig. 4.3.2 WHITING in Division VIId. 
Log catchability residuals at age by fleet. 
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WHITING in Division VIId. 
Retrospective VPA, XSA tuning 
by year. 
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WHITING in Division VIId. 
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Fig. 4.3.5 WHITING in Division VIId. 
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Fig. 4.3.6 WHITING in Division VIId. 
Short term yield and spawning biomass. 
Short term yield and SSB (statu quo) 
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Fig. 4.3.7 WHITING in Division VIId. 
Linear sensitivity coefficients (elasticities). 
Key to lebels is in Table 4.3.12 
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Fig. 4.3.8 WHITING in Division VIId. 
Proportion of total variance contributed by each input value. 
Key to lebels is in Table 4.3.12 
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WHITING in Division VIId. 
Cumulative probability distributions. 
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Fig. 4.3.10 WHITING in Division VIId. 
Results of medium-ter.m predictions (Shepherd). 
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4 . 4  S o l e  i n  D i v i s i o n  V l l d  
4 . 4 . 1  C a t c h  t r e n d s  
L a n d i n g s  d a t a  r e p o r t e d  t o  I C E S  a r e  s h o w n  i n  T a b l e  
4 . 4 . 1  t o g e t h e r  w i t h  t h e  t o t a l  l a n d i n g s  e s t i m a t e d  b y  t h e  
W o r k i n g  G r o u p .  T h e  t r e n d  i n  l a n d i n g s  i s  s h o w n  i n  
F i g u r e  4 . 4 . 1 .  L a n d i n g s  h a v e  b e e n  s t a b l e  o v e r  t h e  p a s t  6  
y e a r s  s i n c e  p e a k i n g  a t  a b o u t  4 , 9 0 0  t  i n  1 9 8 7 .  T h e  l a n d -
i n g s  i n  1 9 9 3  w e r e  e s t i m a t e d  t o  h a v e  b e e n  4 , 4 2 3  t  w h i c h  
i s  c l o s e  t o  t h e  f i g u r e  p r e d i c t e d  a t  s t a t u s  q u o  f i s h i n g  
m o r t a l i t y  ( 4 , 4 8 8  t )  b u t  a b o u t  2 8 %  a b o v e  t h e  a g r e e d  
T A C .  
4 . 4 . 2  N a t u r a l  m o r t a l i t y ,  m a t u r i t y ,  a g e  c o m p o s i -
t i o n s  a n d  m e a n  w e i g h t  a t  a g e  
A s  i n  p r e v i o u s  a s s e s s m e n t s  n a t u r a l  m o r t a l i t y  w a s  
a s s u m e d  c o n s t a n t  o v e r  a g e s  a n d  y e a r s  a t  0 . 1  a n d  t h e  
m a t u r i t y  o g i v e  u s e d  w a s  k n i f e - e d g e d  w i t h  s o l e  r e g a r d e d  
a s  f u l l y  m a t u r e  a t  a g e  3  a n d  o l d e r  ( T a b l e  4 . 4 . 9 ) .  Q u a r -
t e r l y  c a t c h  a n d  w e i g h t  a t  a g e  c o m p o s i t i o n s  f o r  1 9 8 5 - 9 3  
w e r e  a v a i l a b l e  f r o m  B e l g i u m ,  F r a n c e  a n d  E n g l a n d .  P r i o r  
t o  t h i s ,  a g e  d a t a  w e r e  p r o v i d e d  f r o m  B e l g i u m  a n d  E n g -
l a n d  o n l y  a n d  t h e  d a t a b a s e  p r i o r  t o  1 9 8 0  w a s  c o n s i d e r e d  
u n r e l i a b l e  d u e  t o  p o o r  s a m p l i n g  f o r  a g e .  T h e  a g e  c o m p o -
s i t i o n  d a t a  a n d  t h e  m e a n  w e i g h t s  a t  a g e  i n  t h e  c a t c h  a n d  
s t o c k  a r e  s h o w n  i n  T a b l e  4 . 4 . 2 .  S t o c k  w e i g h t s  w e r e  
c a l c u l a t e d  f r o m  a  s m o o t h e d  c u r v e  o f  t h e  c a t c h  w e i g h t s  
i n t e r p o l a t e d  t o  1  J a n u a r y .  T h e  d a t a  f o r  1 9 8 2 - 1 9 9 1  w e r e  
u p d a t e d  w i t h  m i n o r  r e v i s i o n s .  T h e  d a t a  d o  n o t  i n c l u d e  
d i s c a r d s  w h i c h  a r e  n o t  s a m p l e d  f o r  t h i s  s t o c k  b u t  a r e  
e x p e c t e d  t o  b e  r e l a t i v e l y  l o w .  
4 . 4 . 3  C a t c h ,  e f f o r t  a n d  r e s e a r c h  v e s s e l  d a t a  
C o m m e r c i a l  e f f o r t  a n d  C P U E  d a t a  w e r e  a v a i l a b l e  f r o m  
t h r e e  c o m m e r c i a l  f l e e t s  c o v e r i n g  i n s h o r e  a n d  o f f s h o r e  
t r a w l e r s  a n d  f i x e d  n e t  v e s s e l s .  T r e n d s  i n  C P U E  a n d  
e f f o r t  a r e  s h o w n  i n  T a b l e s  4 . 4 . 1 4  a n d  4 . 4 . 1 5  a n d  F i g -
u r e s  4 . 4 . 1 0  a n d  4 . 4 . 1 1 .  
S u r v e y  a g e  c o m p o s i t i o n s  w e r e  a v a i l a b l e  s i n c e  1 9 8 8  f r o m  
t h e  E n g l i s h  b e a m  t r a w l  s u r v e y  i n  A u g u s t  i n  t h e  e a s t e r n  
C h a n n e l  ( T a b l e  4 . 4 . 1 6 ) .  R e c r u i t  s u r v e y  e s t i m a t e s  f o r  0  
a n d  1 - g r o u p  f i s h  w e r e  a l s o  a v a i l a b l e  f r o m  t h e  E n g l i s h  
a n d  F r e n c h  Y F S  i n  D i v i s i o n  V I I d .  
B o t h  c o m m e r c i a l  a n d  s u r v e y  d a t a  w e r e  u s e d  t o  t u n e  t h e  
V P  A .  T h e  r a n g e  o f  a g e s  a n d  y e a r s  u s e d  i n  e a c h  f l e e t  i s  
s h o w n  i n  t h e  i n p u t  f i l e  i n  T a b l e  4 . 4 . 3 .  
4 . 4 . 4  C a t c h  a t  a g e  a n a l y s i s  
A n a l y s i s  w a s  c a r r i e d  o u t  o n  a g e s  1 - 1 0 +  b e c a u s e  t h e  
o l d e r  a g e - g r o u p s  s h o w e d  h i g h  l e v e l s  o f  v a r i a n c e .  A  
n u m b e r  o f  t r i a l  r u n s  w e r e  m a d e  w i t h  X S A  t o  s e l e c t  t h e  
m o s t  a p p r o p r i a t e  m o d e l  f o r  t h e  d a t a .  
A l l  e i g h t  f l e e t s  w e r e  u s e d  i n  t h e  f i r s t  X S A  r u n  t o  d e t e r -
m i n e  w h e t h e r  c a t c h a b i l i t y  w a s  d e p e n d e n t  o n  y e a r  c l a s s  
s t r e n g t h  f o r  a n y  a g e  g r o u p s  a s  i n d i c a t e d  b y  s l o p e s  d e v i -
a t i n g  s i g n i f i c a n t l y  f r o m  1 .  T h e  r e g r e s s i o n  s t a t i s t i c s  f o r  
t h e  s l o p e  o f  c a t c h a b i l i t y  i n  t h i s  m o d e l  w e r e  n o t  s i g n i f i -
c a n t l y  d i f f e r e n t  f r o m  1  f o r  a n y  a g e  f o r  b o t h  F r e n c h  t r a w l  
f l e e t s  a n d  t h e  B e l g i a n  b e a m  t r a w l  f l e e t  b u t  t h e  H a s t i n g s  
T r a m m e l  a n d  t h e  U K  B e a m  T r a w l  f l e e t s  s h o w e d  s i g n i f i -
c a n t l y  d i f f e r e n t  s l o p e s  o f  q  f o r  a g e s  4  t o  7  ( t  v a l u e s  u p  
t o  4 . 6 ,  a n d  h i g h  c o r r e l a t i o n  c o e f f i c i e n t s  r
2
) .  A  r u n  w a s  
t r i e d  w i t h  t h e  t w o  E n g l i s h  c o m m e r c i a l  f l e e t s ,  c o m p a r i n g  
a  c o n s t a n t  q  m o d e l  w i t h  o n e  i n  w h i c h  c a t c h a b i l i t y  w a s  
a l l o w e d  t o  t r e n d  w i t h  s t o c k  a b u n d a n c e  a t  a l l  a g e s  b e l o w  
8 .  T h e  l a t t e r  m o d e l  g a v e  a b n o r m a l l y  l o w  F  l e v e l s  ( 0 . 2 -
0 . 3 )  f o r  a g e s  6  t o  9  a n d  w a s  r e j e c t e d .  
I n  a n  a t t e m p t  t o  e x p l a i n  t h e  s i g n i f i c a n t l y  d i f f e r e n t  s l o p e s  
o f  q  f o r  t h e  t w o  U K  f l e e t s ,  p l o t s  o f  t h e  v a r i a t i o n  i n  
c a t c h a b i l i t y  w i t h  t i m e  f o r  e a c h  s e p a r a t e  f l e e t  ( f o r  a g e s  4 -
6 )  w e r e  p r o d u c e d  f r o m  t h e  o u t p u t  o f  s e p a r a t e  L a u r e c -
S h e p h e r d  t u n i n g  r u n s  ( F i g u r e  4 . 4 . 2 ) .  T h e r e  w a s  n o  
c o n s i s t e n t  t r e n d  i n  c a t c h a b i l i t y  w i t h  t i m e ,  e x c e p t  f o r  t h e  
t w o  U K  f l e e t s  a n d  t h e  F r e n c h  o f f s h o r e  f l e e t  w h i c h  
s h o w e d  s l i g h t l y  h i g h e r  v a l u e s  a t  t h e  s t a r t  o f  t h e  t i m e -
s e r i e s .  A  d o w n - w e i g h t i n g  o v e r  1 0  y e a r s  w a s  a p p l i e d  t o  
t h e  t i m e - s e r i e s  t o  r e d u c e  t h e  i n f l u e n c e  o f  t h e s e  e a r l i e r  
y e a r s .  
T h e r e  w a s  s o m e  e v i d e n c e  t h a t  q  w a s  i n f l u e n c e d  b y  s t o c k  
s i z e  f o r  1 - g r o u p  f i s h  i n  t h e  F r e n c h  Y F S  a n d  t h e s e  a g e  
g r o u p s  w e r e  c o n s e q u e n t l y  t r e a t e d  a s  r e c r u i t s  a n d  t h e  
c a t c h a b i l i t i e s  s e t  a s  d e p e n d e n t  o n  y e a r  c l a s s  s t r e n g t h  f o r  
a g e s  <  2  i n  a l l  s u b s e q u e n t  r u n s .  
C a t c h a b i l i t y  w a s  s e t  a s  c o n s t a n t  a b o v e  a g e  7  a s  t h e r e  
a p p e a r e d  t o  b e  o n l y  a  s m a l l  d e c r e a s e  i n  q  i n  a l l  f l e e t s  
a b o v e  t h i s  a g e .  F  f o r  t h e  o l d e s t  t r u e  a g e  w a s  s e t  a t  t h e  
m e a n  o f  t h e  f o u r  y o u n g e r  a g e s  a n d  t h e  r e s u l t s  o f  a  r e t r o -
s p e c t i v e  a n a l y s i s  c o m p a r i n g  d i f f e r e n t  l e v e l s  o f  s h r i n k a g e  
a r e  g i v e n  i n  F i g u r e  4 . 4 . 3 .  O n l y  o n e  b a c k w a r d  s t e p  w a s  
p o s s i b l e  b e c a u s e  t h e  s u r v e y  f l e e t s  w e r e  t h e n  e x c l u d e d  
b u t  c o m p a r i s o n s  w i t h  a  r u n  i n c l u d i n g  o n l y  t h e  c o m m e r -
c i a l  f l e e t s  s h o w e d  a  s i m i l a r  t r e n d .  I n  a l l  c a s e s  t h e r e  h a s  
b e e n  a  t e n d e n c y  t o  o v e r e s t i m a t e  F  i n  p r e v i o u s  y e a r s .  
T h e  l e v e l  o f  s h r i n k a g e  h a d  l i t t l e  e f f e c t  o n  t h e  
o v e r e s t i m a t i o n  a n d  a  m o d e r a t e  s h r i n k a g e  o f  0 .  5  w a s  
s e l e c t e d  f o r  t h e  f i n a l  r u n .  
T h e  r e s u l t s  o f  t h e  X S A  r u n  a r e  g i v e n  i n  T a b l e  4 . 4 . 4  a n d  
t a b l e s  o f  f i s h i n g  m o r t a l i t y  a n d  s t o c k  s i z e  i n  T a b l e  4 . 4 . 5 .  
4 . 4 . 5  R e c r u i t m e n t  e s t i m a t e s  
R e s e a r c h  v e s s e l  s u r v e y  i n d i c e s  o f  0 - ,  1 - ,  a n d  2 - y e a r  o l d s  
w e r e  a v a i l a b l e  f o r  D i v i s i o n  V I I d  a n d  a r e  s h o w n  i n  T a b l e  
4 . 4 . 1 6  a n d  4 . 4 . 1 7 .  T h e s e  i n d i c e s  w e r e  u s e d  w i t h  R C T 3  
t o  e s t i m a t e  t h e  1 9 9 1 - 9 4  y e a r  c l a s s  a b u n d a n c e .  T h e  i n p u t  
f i l e s  t o  R C T 3  a r e  g i v e n  i n  T a b l e  4 . 4 . 6  a n d  t h e  r e s u l t s  i n  
3 8 5  
4 . 4 . 7 .  
G e o m e t r i c  m e a n  r e c r u i t m e n t  f o r  t h e  p e r i o d  1 9 8 0 - 9 1  w a s  
2 0  m i l l i o n  a n d  a r i t h m e t i c  m e a n  2 1  m i l l i o n  a t  a g e  1 .  
1 9 9 1  y e a r  c l a s s :  T h e  X S A  e s t i m a t e d  t h i s  y e a r  c l a s s  a s  
2 8  m i l l i o n  a t  a g e  1  a n d  t h i s  c o m p a r e s  w i t h  1 4  m i l l i o n  a t  
a g e  1  f r o m  t h e  R C T 3  r u n  a n d  G M  2 0  m i l l i o n .  S i n c e  t h i s  
y e a r  c l a s s  a l r e a d y  a p p e a r s  · i n  t h e  c a t c h  a t  a g e  1  a n d  2  
a n d  t h e  s a m e  s u r v e y  d a t a  h a v e  a l r e a d y  b e e n  u s e d  i n  t h e  
X S A ,  t h e  X S A  v a l u e  o f  2 8  m i l l i o n  a t  a g e  1  i n  1 9 9 2  ( 1 8  
m i l l i o n  a t  a g e  3  i n  1 9 9 4 )  w a s  a c c e p t e d .  
1 9 9 2  y e a r  c l a s s :  A t  a g e  1 ,  t h i s  w a s  e s t i m a t e d  t o  b e  
b e l o w  a v e r a g e  b y  X S A  ( 1 0 . 2  m i l l i o n )  a n d  R C T 3  ( 1 2 . 2  
m i l l i o n )  c o m p a r e d  w i t h  G M  o f  2 0  m i l l i o n .  T h e  R C T 3  
v a l u e  w a s  p r e f e r r e d  b e c a u s e  o f  t h e  h i g h  r e s i d u a l s  a r o u n d  
t h e  c o m m e r c i a l  c a t c h  a t  a g e  o f  o n e  y e a r  o l d s  a n d  w a s  
a d j u s t e d  f o r  m o r t a l i t y  a t  a g e  1  t o  g i v e  1 0 . 9 7  a t  a g e  2  i n  
1 9 9 4 .  
1 9 9 3  y e a r  c l a s s :  T h i s  y e a r  c l a s s  w a s  e s t i m a t e d  b y  R C T 3  
a t  2 0 .  8  m i l l i o n  c l o s e  t o  t h e  G M  o f  2 0  m i l l i o n  a n d  t h i s  
s u r v e y  e s t i m a t e  w a s  u s e d .  
T h e  G M  w a s  u s e d  i n  p r e f e r e n c e  t o  t h e  R C T 3  e s t i m a t e  o f  
t h e  1 9 9 4  y e a r  c l a s s .  
4 . 4 .  6  H i s t o r i c a l  s t o c k  t r e n d s  
T r e n d s  i n  y i e l d ,  f i s h i n g  m o r t a l i t y ,  S S B  a n d  r e c r u i t m e n t  
a r e  s h o w n  i n  T a b l e  4 . 4 .  8  a n d  F i g u r e  4 . 4 . 1 .  F i s h i n g  
m o r t a l i t y  h a s  i n c r e a s e d  s i n c e  1 9 8 2  t o  p e a k  i n  t h e  p e r i o d  
1 9 8 7 - 8 9 .  S i n c e  t h e n  i t  h a s  s t a b i l i s e d  a t  a r o u n d  0 . 4 5 .  T h e  
y i e l d  p e a k e d  i n  1 9 8 7  a n d  h a s  b e e n  r e l a t i v e l y  s t a b l e  
a b o v e  4 , 0 0 0  t  s i n c e  t h e n .  R e c r u i t m e n t  h a s  s h o w n  a l t e r -
n a t e  w e a k  a n d  s t r o n g  y e a r  c l a s s e s  w i t h  o n e  p a r t i c u l a r l y  
s t r o n g  r e c r u i t m e n t  i n  1 9 8 9 .  T h e  s p a w n i n g  s t o c k  h a s  
s h o w n  a  d e c l i n e  s i n c e  1 9 8 6  b u t  s o m e  r e c o v e r y  i s  e v i d e n t  
i n  1 9 9 2  a n d  1 9 9 3  a s  t h e  s t r o n g  1 9 8 9  a n d  1 9 9 0  y e a r  
c l a s s e s  r e c r u i t  t o  t h e  s t o c k .  
4 . 4 .  7  B i o l o g i c a l  r e f e r e n c e  p o i n t s  
A  s t o c k  r e c r u i t m e n t  s c a t t e r  p l o t  i s  s h o w n  i n  F i g u r e  
4 . 4 . 4 .  T h e  p o i n t s  s h o w  n o  c l e a r  p a t t e r n  o f  s t o c k  r e c r u i t -
m e n t  t r e n d .  T h e  v a l u e  o f  F m e d  f r o m  t h e  p l o t  c o r r e -
s p o n d s  t o  t h e  S Q  F  o f  0 . 4 6  w h i l e  F h i g h  i s  e s t i m a t e d  a t  
0 .  8 3 .  T h e  y i e l d  p e r  r e c r u i t  i n p u t  v a l u e s  a r e  s h o w n  i n  
T a b l e  4 . 4 .  9  a n d  t h e  o u t p u t  s u m m a r y  i n  T a b l e  4 . 4 .  9 a .  
Y i e l d / R  a n d  S S B / R  c u r v e s  a r e  s h o w n  i n  F i g u r e  4 . 4 . 5 .  
A s s u m i n g  A M  r e c r u i t m e n t  o f  2 2  m i l l i o n  t h e  e q u i l i b r i u m  
y i e l d  w i l l  a v e r a g e  3 ,  8 0 0  t  w i t h  a  c o r r e s p o n d i n g  S S B  o f  
7 ,  7 0 0  t .  S i n c e  t h e  d a t a  a r e  u n r e l i a b l e  b e f o r e  1 9 8 2 ,  i t  i s  
n o t  c l e a r  w h a t  l e v e l  o f  S S B  s h o u l d  b e  u s e d  t o  d e t e r m i n e  
t h e  m i n i m u m  b i o l o g i c a l l y  a c c e p t a b l e  l e v e l .  
3 8 6  
4 . 4 . 8  S h o r t - t e n n  f o r e c a s t  
T h e  i n p u t  d a t a  f o r  t h e  c a t c h  f o r e c a s t s  a n d  s e n s i t i v i t y  
a n a l y s i s  a r e  g i v e n  i n  T a b l e  4 . 4 . 9 .  S t o c k  n u m b e r s  i n  
1 9 9 4  w e r e  t a k e n  f r o m  t h e  X S A  o u t p u t  a d j u s t e d  f o r  
r e c r u i t m e n t  a t  a g e  1  a n d  2 .  T h e  G M  r e c r u i t m e n t  o f  2 0  
m i l l i o n  w a s  u s e d  f o r  a g e  1  i n  1 9 9 5  t o  1 9 9 6 .  T h e  e x p l o i -
t a t i o n  p a t t e r n  w a s  t h e  m e a n  f o r  t h e  p e r i o d  1 9 9 1 - 9 3 ,  
s c a l e d  t o  t h e  1 9 9 3  F ( 3 - 8 )  v a l u e  o f  0 . 4 6 3 .  C a t c h  a n d  
s t o c k  w e i g h t s  a t  a g e  w e r e  t h e  m e a n  f o r  t h e  p e r i o d  1 9 9 1 -
9 3  a n d  p r o p o r t i o n s  o f  M  a n d  F  b e f o r e  s p a w n i n g  w e r e  
s e t  t o  z e r o .  T h e  r e s u l t s  o f  t h e  s t a t u s  q u o  c a t c h  p r e d i c t i o n  
a r e  g i v e n  i n  T a b l e s  4 . 4 . 1 0  a n d  4 . 4 . 1 1  a n d  F i g u r e  4 . 4 . 5 .  
T h e  p r e d i c t e d  c a t c h  i n  1 9 9 4  i s  4 3 0 0  t  f r o m  a  S S B  o f  
9 , 2 0 0  t .  T h i s  c o m p a r e s  w i t h  a  f i g u r e  o f  3 ,  8 0 0  t  f o r e c a s t  
l a s t  y e a r .  C o n t i n u i n g  w i t h  t h e  s a m e  l e v e l  o f  F  i m p l i e s  a  
d r o p  i n  c a t c h  t o  3 , 8 0 0  t  i n  1 9 9 5  a n d  a  f a l l  i n  S S B  t o  
7 , 5 0 0  t  i n  1 9 9 5  a n d  7 , 4 0 0  t i n  1 9 9 6 .  
T h e  r e s u l t s  o f  t h e  s e n s i t i v i t y  a n a l y s i s  o f  t h e  c a t c h  p r e d i c -
t i o n s  a r e  g i v e n  i n  F i g u r e s  4 . 4 . 6  - 4 . 4 .  8 .  F o r  y i e l d ,  t h e  
p r e d i c t i o n  i n  1 9 9 4  i s  m o s t  s e n s i t i v e  t o  t h e  v a r i a b i l i t y  i n  
t h e  e s t i m a t e  o f F  i n  1 9 9 4  a n d  a b o u t  e q u a l l y  s e n s i t i v e  t o  
a  r a n g e  o f  o t h e r  p a r a m e t e r s  s u c h  a s  t h e  c a t c h  w e i g h t  a n d  
n u m b e r  o f  t h e  3 , 4  a n d  5  y e a r  o l d s .  T h e  y i e l d  i n  1 9 9 5  i s  
a l s o  m o s t  s e n s i t i v e  t o  t h e  F  i n  1 9 9 5 .  F i g u r e  4 . 4 . 7  i n d i -
c a t e s  t h e  p r o p o r t i o n  o f  t h e  v a r i a n c e  c o n t r i b u t e d  b y  e a c h  
i n p u t .  F o r  t h e  y i e l d  i n  1 9 9 4  a n d  1 9 9 5 ,  t h e  F  i n  t h e  
c o r r e s p o n d i n g  y e a r  c o n t r i b u t e s  m o r e  t h a n  5 0 %  o f  t h e  
v a r i a n c e .  T h e  f i g u r e s  i n d i c a t e  t h a t  e r r o r s  i n  t h e  e s t i m a t e  
o f  t h e  1 9 9 2  a n d  1 9 9 3  y e a r  c l a s s e s  w i l l  h a v e  o n l y  a  s m a l l  
i n f l u e n c e  o n  t h e  e s t i m a t e  o f  t h e  y i e l d  i n  1 9 9 5 .  T h e  e s t i -
m a t e s  o f  t h e  1 9 9 1  a n d  1 9 9 2  y e a r  c l a s s e s  a r e  i m p o r t a n t  
f o r  t h e  S S B  i n  1 9 9 5  b u t  i n  1 9 9 6  t h e  S S B  e s t i m a t e  i s  
d o m i n a t e d  b y  t h e  v a r i a n c e  o f  t h e  1 9 9 3  y e a r  c l a s s  w h i c h  
c o n t r i b u t e s  o v e r  5 0 % .  
F i g u r e  4 . 4 .  8  g i v e s  c u m u l a t i v e  p r o b a b i l i t y  d i s t r i b u t i o n s  
f o r  a c h i e v i n g  s e l e c t e d  y i e l d  o r  S S B  w i t h i n  t h e  c o n s t r a i n t s  
o f  S Q  F .  T h e r e  i s  a  h i g h  p r o b a b i l i t y  t h a t  S S B  a t  t h e  s t a r t  
o f  1 9 9 5  w i l l  b e  l e s s  t h a n  t h e  v a l u e  o f  1 0 , 0 0 0  t  e s t i m a t e d  
f o r  1 9 9 3 .  
4 . 4 . 9  M e d i u m - t e n n  p r e d i c t i o n s  
T h e  i n p u t  p a r a m e t e r s  f o r  t h e  m e d i u m - t e r m  p r o j e c t i o n s  
( 1 0  y e a r s )  f o r  y i e l d ,  s p a w n i n g  s t o c k  b i o m a s s  a n d  r e c r u i t -
m e n t  a r e  g i v e n  i n  T a b l e  4 . 4 . 1 2 .  T h e  p r o j e c t i o n s  w e r e  
r u n  f o r  s t a t u s  q u o  F  a n d  a n  a u t o c o r r e l a t i o n  m o d e l  w a s  
u s e d .  T h e  r e s u l t s  a r e  s h o w n  i n  F i g u r e  4 . 4 . 9  a n d  i n d i c a t e  
t h a t  o n  t h e  a s s u m p t i o n s  o f  t h i s  m o d e l ,  y i e l d  a n d  S S B  a r e  
e x p e c t e d  t o  f a l l  i n i t i a l l y  b e f o r e  l e v e l l i n g  o f f  a n d  f l u c t u a t -
i n g  a r o u n d  t h e  e q u i l i b r i u m  l e v e l  i n  t h e  n e a r  t e r m .  
4 . 4 . 1 0  L o n g - t e n n  c o n s i d e r a t i o n s  
T h e  c u r r e n t  l e v e l  o f F  i s  c l o s e  t o  F m e d  a n d  a t  t h i s  l e v e l  
t h e  e q u i l i b r i u m  S S B  i s  p r e d i c t e d  t o  f a l l  t o  7 ,  7 0 0  t  w h i c h  
is slightly above the minimum level observed in the 
short time series. Apart from the 1992 year class, recent 
recruitments have been at or above average, suggesting 
that there is no indication of recruitment failure at the 
present stock level. 
4.4.11 Comments on the assessment 
Quality control diagrams are given in Table 4.4.13. The 
main change to the assessment compared with last year 
is the addition of the 1-group recruit series in the XSA 
tuning. This has had little effect on the results as the 
high standard errors at this age resulted in the 1 year 
olds receiving a low weighting in the analysis. Fishing 
mortality continues to show a fluctuating pattern from 
year to year which is regarded as a feature of the data 
rather than any real switching of effort in the fishery. In 
last year's report, is was noted that the 1991 year class 
had possibly been underestimated and the results of the 
current assessment suggest that this was the case. As a 
result the year class has been increased from the esti-
mate of 12 million last year to 28 million. As the sensi-
tivity analysis shows, this has a relatively small effect on 
the 1994 and 1995 yields but a larger effect on the 1995 
spawning stock. It also explains the discrepancy between 
the 1994 SSB predicted last year and the current esti-
mate. 
4. 4.12 Trends in effort and CPUE 
Indices of cpue and effort from Belgian, French and UK 
fleets are given in Tables 4.4.14 and 4.4.15 and shown 
in Figures 4.4. 10 and 4. 4. 11. All fleets show a decline 
in CPUE from 1988/89 to 1991 but some improvement 
since then. Effort has increased in all fleets since 1980 
and despite a decrease in 1992 or 1993 remains at a high 
level. 
4.4. 13 Recruit indices 
Recruit indices were available from English and French 
young fish surveys at 0- and 1-group and the English 
beam trawl survey in VIId. The results are shown in 
Tables 4.4.16 and 4.4.17. The 1993 year class was the 
strongest in the English series as 0-group since 1987 and 
the strongest as 1-group since 1990 in both the YFS and 
beam trawl indices. The 1993 year class was relatively 
weak in the French YFS. Only one estimate of the 1994 
year class was available from the English YFS and this 
indicated an average size. 
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T a b l e  4 . 4 . 1  S O L E  i r i  D i v i s i o n  V I I d .  N o m i n a l  l a n d i n g s  ( t o n n e s )  a s  o f f i c i a l l y  r e p o r t e d  t o  I C E S ,  1 9 7 4 - 1 9 9 3 .  
Y e a r  B e l g i u m  F r a n c e  
U K  
O t h e r s  
T o t a l  
U n r e p o r t e d  
1  
T o t a l  a s  u s e d  
( E + W )  r e p o r t e d  
b y W G  
1 9 7 4  1 5 9  
4 6 9  3 0 9  
3  9 4 0  
- 9 4 0  
1 9 7 5  1 3 2  
4 6 4  
2 4 4  1  8 4 1  
5 2  8 9 3  
1 9 7 6  2 0 3  5 9 9  
4 0 4  
-
1 , 2 0 6  9 0  
1 , 2 9 6  
1 9 7 7  
2 2 5  7 3 7  3 1 5  
-
1 , 2 7 7  
6 9  1 , 3 4 6  
1 9 7 8  2 4 1  
7 8 2  3 6 6  - 1 , 3 8 9  7 5  
1 , 4 6 4  
1 9 7 9  3 1 1  
1 , 1 2 9  4 0 2  
-
1 , 8 4 2  8 3  
1 , 9 2 5  
1 9 8 0  
3 0 2  1 , 0 7 5  1 5 9  
-
1 , 5 3 6  1 8 3  1 , 7 1 9  
1 9 8 1  
4 6 4  
1 , 5 1 3  
1 6 0  -
2 , 1 3 7  1 2 0  
2 , 2 5 7  
1 9 8 2  5 2 5  
1 , 8 2 8  3 1 7  4  
2 , 6 7 4  1 4 5  2 , 8 1 9  
1 9 8 3  5 0 2  
1 , 1 2 0  
4 1 9  
- 2 , 0 4 1  
1 , 1 3 1  3 , 1 7 2  
1 9 8 4  5 9 2  
1 , 3 0 9  5 0 5  -
2 , 4 0 6  8 8 0  
3 , 2 8 6  
1 9 8 5  
5 6 8  2 , 5 4 5  
5 2 0  - 3 , 6 3 3  2 3 7  
3 , 8 7 0  
1 9 8 6  
8 5 8  1 , 5 2 8  5 5 1  
-
2 , 9 3 7  9 9 1  3 , 9 2 8  
1 9 8 7  1 , 1 0 0  
2 , 0 8 6  
6 5 5  
-
3 , 8 4 1  1 , 0 2 6  4 , 8 6 7  
1 9 8 8  
6 6 7  2 , 0 5 7  5 7 8  
-
3 , 3 0 2  6 4 4  3 , 9 4 6  
1 9 8 9  6 4 6  
1 , 6 1 0
2  
6 8 9  
-
2 , 9 4 5  1 , 2 1 2  4 , 1 5 7  
1 9 9 0  
9 9 6  1 , 2 5 5
2  
7 4 2  
-
2 , 9 9 3  9 6 4  3 , 9 5 7  
1 9 9 1  
9 0 4  2 , 0 5 4
2  
8 2 5  
-
3 , 7 8 3  5 1 3  
4 , 2 9 6  
1 9 9 2
2  
8 9 1  
2 , 1 8 7
2  
7 0 6  1 0  3 , 7 9 4  2 6 7  
4 , 0 6 1  
1 9 9 3
2  
9 1 7  
1 , 9 0 7
2  
6 1 0  1 3  3 , 4 4 7  9 7 6  
4 , 4 2 3  
' E s t i m a t e d  b y  t h e  W o r k i n g  G r o u p .  
2
P r o v i s i  o n  a l .  
' {  ~·~ 0  
r  . . .  _ ,  ._,~ 
Table 4.4.2 Sole in Vlld 
Intarnationa~ catch at agm ('000), Tota~ , 1982 to 1993. 
Agat 1982 I 1983 I 1984 I 198.5 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 
----t---------l---------l---------l---------t---------t---------t---------l---------1---------t---------l 
1 I 15.5 I o I 24 I 4 9 I 4 9 I 9 I 95 I 163 I 1271 I 383 I 
2 I 2625 I 8.52 I 1977 I 3693 I 1264 I 3284 I 2227 I 3704 I 3092 I 7381 I 
3 I 52.56 I 3452 I 31.57 I 5211 1 5377 1 3827 I 7393 I 3424 I 6326 I 3796 I 
4 I 1727 3930 I 2610 I 1646 I 3273 I 3417 I 1648 I 4842 I 1257 I 4316 I 
5 I 570 897 I 1900 1 1027 I 92.5 1 2166 I 1219 I 1530 I 1654 I 585 I 
I 6.53 735 I 742 1 1860 I 790 1 1064 I no I 943 329 I 1003 I 
I 549 527 I 457 I 144 I 1087 I 1110 I 400 I 651 432 I 256 I 
8 I 240 333 I 317 I 158 I 1.56 I 828 I 268 I 218 293 I 257 I 
9 I 122 108 I 136 1 1.56 I 192 1 114 I 280 I 181 138 I 272 I 
10+( 285 282 I 337 I 197 I 597 I 532 I 368 I 599 695 I 490 I 
I A<J•t 1992 I 1993 t 
1----1---------1---------1 
1 I 106 I 8.5 I 
2 I 4082 I 5225 I 
3 I 8967 I 6716 I 
4 I 1886 I 573.!5 I 
5 I 2065 I 1057 I 
6 I 295 I 645 I 
7 I 382 I 171 I 
8 I 140 I 206 I 
9 I 184 I 123 I 
10+1 335 I 212 I 
Internation~ maan weight at age (kg), Tota~ catch, 1982 to 1993. 
A.qal 1982 I 1983 I 1984 1 198.5 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 1 
----l---------l---------l---------l---------l---------l---------l---------l---------l---------l---------1 
1 I • 102 I • ooo I .100 I . 090 I .135 1 . 095 I .102 1 . 106 . 121 1 . 114 
2 I .171 I .173 I .178 I .182 I .179 I .176 .152 I .156 .180 I .161 
3 I .225 I .230 I .234 I .230 I .212 I .236 .226 I .193 .240 I .211 
4 I .312 I .302 I .314 I .281 I .306 1 .295 .278 I .274 .291 I .267 
5 I .386 I .404 I .380 ,368 I .362 I .3.53 ,358 I .295 .351 I ,349 
6 I .428 I .436 I .436 .394 I ,385 I .407 .407 I .357 .343 I .390 
7 I .439 I .435 I .417 .516 I .435 I .412 .458 1 .391 .469 1 .415 
8 I .509 I .524 I .538 .543 I • .519 I .479 .509 I .469 .463 I .426 
9 I .502 I .537 I • .529 .594 I .501 I .463 .5.51 I .516 .489 1 .433 
10+1 . 612 I • 614 I . 670 • 729 I . .574 1 .598 . 642 I . 630 .5.57 1 .543 
I Aqal 1992 I 1993 I 
1----1---------1---------
1 1 I . 103 I . 085 
I 2 I .153 I .148 
I 3 I • 202 I .197 
I 4 I . 267 I . 24.!5 
I .5 I . 291 I . 331 
I 6 I .399 I .374 
I 7 I . 386 I . 528 
I 8 I . 4.55 I . 540 
I 9 I . 445 I . .505 
I 10+1 .529 I . 677 
Stock ~n weight at age (kq), 1982 to 1993. 
I Ag•t 1982 I 1983 I 1984 I 1985 I 1986 I 1987 I 1988 1 1989 1 1990 I 1991 I 
----l---------l---------l---------l---------l---------l---------l---------l---------l---------l---------1 
1 I .059 I .070 I .067 I .065 I .070 I .072 I .073 I .060 I .070 I .061 I 
2 I .114 I .135 I .131. I .129 I .136 I .139 I .141 I .119 I .135 I .11.9 I 
3 I .167 I .197 I .192 I .192 I .198 I .203 I .206 I .175 I .196 I .175 I 
4 I .217 I .255 I .249 I .2.54 I .256 I .262 I .267 I .230 1 .253 I .228 I 
5 I .263 I .309 I .304 I .315 I .309 1 .318 I .324 I .283 1 .305 I .278 I 
6 I .306 I .359 I .355 I .376 I .358 I .370 I .377 1 .335 1 .353 I .326 I 
7 I .347 I .406 I .403 I .436 I ,403 I .417 I .426 I .385 I .3915 I .371 I 
8 I .384 I .448 I .448 I .495 I ,443 I .41St I .471 I .433 I .435 I .413 I 
9 I • 418 I • 487 I . 490 I • .554 I • 480 I . soo I • .512 I • 479 I . 470 I . 4.53 I 
10+1 . 4!50 I • .522 I • .529 I • 611 I • .512 1 .5315 I • .549 1 .523 1 • .soo 1 • 490 I 
I Agel 1992 I 1993 I 
----1---------1---------1 
1 I . 057 I . on I 
2 I .113 I .130 I 
3 I .16!5 I • 190 I 
4 I • 216 I • 246 I 
5 I .2154 I ,300 I 
6 I . 310 I . 350 I 
7 I . 353 I . 397 I 
8 I .394 I .441 I 
9 I • 433 I • 481 I 
10+1 . 469 I .518 I 
.:-, <\.' 4' i50iiJ 
'~ n {; 
?__., QJ ~ 
Table 4.4.3 Sole in Vlld Tuning input data 
V11D SOLE,TUNING FILE,UK,BELG,FRANCE [rev:9/9/94] 
108 
BELGIAN BT (HP CORRECTED EFFORT & ALL GEARS AGE COMP) 
1980 1993 
1 l 0 1 
2 15 
12.8 69.3 46.1 298.7 189.6 57.4 24.7 10.3 5.1 8.6 3.1 5.5 2.4 2.6 37.9 
19.0 640.7 161.4 82.1 312.8 229.6 44.7 32.9 33.1 6.9 9.0 18.4 9.3 0.8 51.9 
23.9 148.7 980.9 128.0 93.4 155.9 112.6 38.8 60.1 15.2 14.0 7.4 12.5 5.9 54.3 
23.6 190.4 373.0 818.9 65.5 54.0 81.7 73.2 23.5 20.2 27.0 5.0 1.0 7.1 33.0 
28.0 603.8 347.2 311.2 436.0 53.7 38.5 104.9 59.9 25.4 23.2 25.3 9.0 8.2 42.4 
25.3 382.9 612.1 213.0 209.1 260.2 58.2 34.1 48.0 31.0 16.9 19.6 9.2 7.7 21.3 
23.4 215.0 1522.3 675.0 233.7 170.6 194.0 30.1 53.1 64.2 32.6 12.7 2.6 43 29.3 
27.1 843.6 451 739.3 724.4 344.5 232.4 152.7 25.3 86.5 56 56.1 54.5 9.3 109.0 
38.5 131.6 990.4 243.3 362.9 216.7 111.8 41.8 73.8 47.0 9.8 22.3 35.8 8.6 25.3 
35.7 47.5 512.6 543.6 748.0 276.6 225.0 53.1 36.4 12.7 4.7 0.0 0.0 4.7 27.0 
30.3 1011.4 1375.2 218.1 366.2 85.3 198.2 65.5 39.0 22.4 22.2 25.4 2.8 24.0 18.2 
24.3 320.2 1358.6 710.1 125.6 283.9 60.6 56.2 21.0 19.8 22.2 18.0 5.6 0.3 21.4 
22.0 499.3 1613.7 523.3 477.7 36.9 67.9 28.2 31.7 11.2 11.4 6.0 5.7 3.2 16.7 
20.0 1654.5 1520.4 889.5 215.5 78.5 38.9 40.8 37.8 11.3 8.7 13.3 1.5 3.0 22.4 
HASTINGS TRAMMEL (FLEET EFFORT & UK TRAMMEL AGE COMPS) 
1981 1993 
1 1 0 1 
2 15 
2.1 8.9 18.0 19.0 58.2 27.7 8.9 10.8 6.2 0.4 0.9 1.1 0.5 0.6 7.7 
5.9 33.5 301.7 24.5 13.8 50.8 11.8 8.1 10.0 16.1 6.1 0.0 1.9 1.1 12.3 
3.3 24.1 109.7 325.9 3.1 5.2 14.0 9.1 2.1 0.0 0.0 0.0 0.0 6.0 3.8 
4.4 23.8 128.0 168.6 262.6 7.5 4.9 9.6 6.3 4.7 2.1 1.4 2.4 1.0 6.2 
3.8 2.0 396.5 94.6 50.1 160.6 1.1 1.6 12.8 0.6 1.0 0.8 1.5 0.8 0.8 
3.7 17.6 184.4 267.6 73.3 74.8 113.8 3.9 5.5 14.5 4.6 4.7 2.9 4.3 10.6 
4.2 48.4 113.1 203.5 182.0 38.5 37.8 72.8 5.9 1.8 4.2 3.3 2.6 1.2 2.9 
6.1 3.1 241.6 50.5 95.3 128.1 32.0 26.6 72.5 0.1 6.4 14.0 0.6 0.0 0.0 
5.7 31.9 104.7 345.9 38.8 65.2 52.9 12.2 11.5 36.6 1.8 1.6 4.2 4.8 12.0 
9.8 78.8 645.7 84.5 121.8 17.0 21.6 23.1 4.2 6.9 28.8 2.2 0.5 2.6 7.8 
14.6 300.1 280.2 610.2 25.6 104.0 16.0 25.9 34.7 8.6 4.5 27.5 0.5 0.0 12.2 
7.2 51.8 421.2 104.3 322.3 18.5 46.1 15.6 29.4 10.5 3.8 4.9 8.5 0.5 5.9 
7.6 120.6 183.8 224.1 41.8 83.0 9.5 19.3 7.7 5.0 5.9 2.2 2.4 4.1 4.9 
UK. >40FT.BEAM TRA WL(FLEET EFFORT & ALL TRAWL AGE CO MPS DE-RAISED) 
1981 1993 
1 1 0 1 
2 15 
2.27 41.5 31.2 6.7 25.7 8.5 1.9 2.3 1.6 0.3 0.4 0.8 0.1 0.0 2.8 
4.17 17.2 137.2 10.1 3.3 14.1 1.8 1.8 1.9 4.5 1.1 0.0 0.1 0.1 2.3 
2.66 18.5 38.4 118.6 2.0 2.8 6.9 4.4 0.3 0.0 0.0 0.0 0.0 1.7 1.3 
2.88 42.6 34.8 26.1 30.12.6 1.1 0.7 0.6 0.4 0.1 0.1 0.1 0.3 1.5 
9.11 12.8 295.0 43.8 21.9 79.8 0.3 0.1 4.9 0.0 0.1 0.5 1.8 0.5 0.5 
12.92 38.4 185.4 128.7 35.9 36.9 50.5 1.5 3.1 6.7 3.3 3.6 2.0 2.2 6.8 
24.27 362.0 152.3 206.4 142.6 26.8 21.0 54.1 2.1 0.6 4.8 1.5 2.2 4.7 3.5 
18.98 145.2 402.6 81.8 94.4 61.4 13.4 17.6 25.6 2.6 0.4 6.7 7.1 0.0 0.3 
33.29 310.0 186.9 369.7 44.0 81.7 60.5 12.7 10.8 42.6 2.5 1.1 5.0 6.8 34.5 
33.39 199.8 662.3 97.2 146.7 29.1 34.2 34.7 8.7 15.0 48.6 4.1 1.1 6.8 17.7 
30.38 488.9 200.3 287.8 12.3 45.9 7.5 11.0 16.3 4.1 2.7 12.7 0.4 0.0 7.4 
37.10 332.3 684.6 105.6 215.2 15.0 26.1 8.2 19.0 6.6 3.0 1.9 4.2 0.1 3.3 
29.32 272.1 358.5 357.3 56.9 86.8 8.6 17.7 7.4 5.0 5.5 1.9 2.1 3.5 4.6 
Continued 
T a b l e  4 . 4 . 3  c o n t  
F R E N C H  O F F S H O R E  T R A  W L E R S , P O R T  E N  B E S S I N , F L E E T  E F F O R T ( K g  m e t i e r / c p u e  m e t i e r )  
1 9 8 3  1 9 9 3  
1  1  0  1  
2  1 5  
1 8 1 6 . 7  1 1 . 6  6 0 . 5  4 4 . 6  1 8 . 2  1 4 . 7  1 0 . 8  4 . 9  1 . 8  1 . 5  0 . 6  0 . 5  0 . 1  0 . 2  0 . 6  
2 8 0 1 . 3  3 2 . 7  7 5 . 2  5 8 . 7  2 6 . 1 2 1 . 1  1 2 . 9  6 . 1 2 . 0  2 . 0  0 . 9  0 . 7  0 . 1  0 . 2  1 . 0  
6 7 7 1 . 5  3 2 0 . 5  3 1 0 . 7  1 1 5 . 0  6 7 . 1  1 1 1 . 9  8 . 1  1 1 . 9  7 . 5  3 . 7  0 . 8  0 . 9  0 . 1  0 . 6  1 . 3  
8 0 6 7 . 3  7 4 . 5  2 4 6 . 1  1 4 5 . 5  3 8 . 0  3 1 . 6  4 5 . 5  9 . 5  9 . 9  8 . 9  6 . 4  1 . 2  0 . 4  0 . 6  4 . 6  
6 0 3 6 . 7  9 2 . 4  1 7 2 . 3  1 1 3 . 9  5 0 . 1  3 6 . 1  4 6 . 6  2 6 . 4  4 . 5  4 . 4  1 . 7  1 . 4  1 . 9  0 . 5  2 . 0  
6 0 6 5 . 9  6 4 . 9  1 9 4 . 4  4 3 . 2  1 8 . 8  1 4 . 7  8 . 4  5 . 7  2 . 3  1 . 2  1 . 3  0 . 8  0 . 7  0 . 3  1 . 3  
5 8 1 5 . 4  1 1 6 . 1  9 2 . 2  1 1 8 . 7  2 4 . 6  1 5 . 9  9 . 0  4 . 7  4 . 1  4 . 7  1 . 0  1 . 1  1 . 2  0 . 8  1 . 9  
7 4 8 5 . 7  8 2 . 3  1 4 4 . 8  3 7 . 9  4 2 . 8  8 . 4  7 . 1  6 . 5  3 . 9  4 . 0  4 . 2  2 . 5  2 . 4  1 . 5  2 . 4  
9 5 4 0 . 3  3 5 4 . 0  9 8 . 0  1 2 5 . 8  2 5 . 5  2 8 . 9  9 . 9  8 . 7  1 0 . 2  3 . 4  3 . 4  4 . 3  0 . 4  1 . 0  4 . 0  
9 2 6 1 . 4  1 3 9 . 0  2 6 2 . 1 4 8 . 9  3 1 . 4  9 . 8  9 . 3  3 . 5  3 . 3  2 . 8  3 . 4  0 . 8  0 . 8  0 . 2  1 . 3  
8 9 8 1 . 0  2 0 3 . 4  2 9 0 . 4  2 5 4 . 2  4 5 . 5  1 5 . 4  6 . 9  6 . 5  4 . 2  2 . 5  1 . 0  0 . 3  0 . 3  0 . 3  0 . 1  
F R  I N S H O R E  O T , M A N C H E  E S T  ( a l l  f l e e t s  a g e  c o m p ) e f f = a l l  f l e e t  l a n d s / m e t i e r  c p u e )  
1 9 8 5  1 9 9 3  
1  1  0  1  
2  1 5  
2 2 8 . 8 7  9 8 . 6  9 5 . 6  3 5 . 4  2 0 . 6  3 4 . 4  2 . 5  3 . 6  2 . 3  1 . 1  0 . 2  0 . 3  0 . 0  0 . 2  0 . 4  
4 1 1 . 2 0  4 7 . 2  1 5 6 . 0  9 2 . 2  2 4 . 1  2 0 . 0  2 8 . 8  6 . 0  6 . 3  5 . 6  4 . 0  0 . 7  0 . 3  0 . 4  2 . 9  
5 7 3 . 2 0  1 4 6 . 8  2 7 3 . 7  1 8 1 . 0  7 9 . 6  5 7 . 4  7 4 . 0  4 1 . 9  7 . 2  7 . 0  2 . 7  2 . 2  3 . 0  0 . 9  3 . 2  
9 4 2 . 1 0  2 3 8 . 1  7 1 2 . 8  1 5 8 . 3  6 9 . 0  5 4 . 0  3 0 . 7  2 0 . 8  8 . 3  4 . 2  4 . 9  3 . 1  2 . 7  1 . 0  4 . 9  
1 0 3 9 . 0 0  4 1 7 . 9  3 3 2 . 0  4 2 7 . 1  8 8 . 7  5 7 . 4  3 2 . 3  1 7 . 1  1 4 . 8  1 7 . 0  3 . 6  4 . 1 4 . 4  2 . 8  6 . 9  
9 0 9 . 1 0  1 3 8 . 9  2 4 4 . 4  6 4 . 1  7 2 . 3  1 4 . 3  1 1 . 9  1 1 . 0  6 . 6  6 . 8  7 . 1 4 . 2  4 . 0  2 . 5  4 . 0  
9 6 7 . 0 0  5 4 8 . 3  1 5 1 . 8  1 9 4 . 9  3 9 . 5  4 4 . 7  1 5 . 4  1 3 . 4  1 5 . 8  5 . 2  5 . 3  6 . 7  0 . 6  1 . 5  6 . 2  
5 0 5 . 2 2  2 7 0 . 6  5 1 0 . 5  9 5 . 1  6 1 . 1  1 9 . 1  1 8 . 1  6 . 8  6 . 5  5 . 5  6 . 5  1 . 6  1 . 6  0 . 5  2 . 5  
5 4 4 . 6  2 6 0 . 4  3 7 1 . 7  3 2 5 . 4  5 8 . 3  1 9 . 6  8 . 9  8 . 4  5 . 3  3 . 2  1 . 3  0 . 4  0 . 4  0 . 4  0 . 1  
U K  B E A M  T R A W L  S U R V E Y  
1 9 8 8  1 9 9 3  
1  1  . 5  . 7 5  
1  6  
1 . 0  8 . 2  1 4 . 2  9 . 9  0 . 8  1 . 3  1 . 2  
1 . 0  2 . 6  1 5 . 4  3 . 4  1 . 7  0 . 6  1 . 1  
1 . 0  1 2 . 1  3 . 7  3 . 4  0 . 7  0 . 8  0 . 5  
1 . 0  8 . 9  2 2 . 8  2 . 2  2 . 3  0 . 3  1 . 0  
1 . 0  1 . 4  1 2 . 0  1 0 . 0  0 . 7  1 . 1  1 . 8  
1 . 0  0 . 5  1 7 . 5  8 . 4  7 . 0  0 . 8  1 . 9  
E N G L I S H Y F S  
1 9 8 5  1 9 9 3  
1  1  . 5  . 7 5  
1  1  
1 . 0  0 . 9  
1 . 0  1 . 4  
1 . 0  1 . 0  
1 . 0  1 . 8  
1 . 0  0 . 8  
1 . 0  2 . 3  
1 . 0 5 . 4  
1 . 0  2 . 2  
1 . 0  1 . 1  
F R E N C H Y F S  
1 9 8 7  1 9 9 3  
1  1  . 5  . 7 5  
1  1  
1 . 0  0 . 0 4  
1 . 0  0 . 0 8  
1 . 0  0 . 0 8  
1 . 0  0 . 2 5  
1 . 0  0 . 2 1  
1 . 0 0 . 1 3  
1 . 0  0 . 0 2  
3 9 1  
.:J• C· 2 0 t_.,• ' 
Table 4.4.4 Sole in Vlld Tuning diagnostics 
Lowestoft VPA Version 3.1 
8/10/1994 17:49 
Extended Survivors Analysis 
1070 SOLE 1994 WG 1 1-15+,80-93,SEXES COMB,MILLNER 
CPUE data from file s7dtun93.vpa 
Catch data for 12 years. 1982 to 1993. Ages 1 to 10. 
Fleet, First, Last, First, Last, Alpha, Beta 
I year, year, age I age 
BELGIAN BT (HP CORRE, 1982, 1993, 2, 9, .ooo, 1.000 
HASTINGS TRAMMEL (FL, 1982, 1993, 2, 9, .000, 1.000 
UK. >40FT.BEAM TRAWL, 1982, 1993, 2, 9, .ooo, 1.000 
FRENCH OFFSHORE TRAW, 1983, 1993, 2, 9 f .000, 1.000 
FR INSHORE OT I MANCHE I 1985, 19931 2, 9, .000, 1.000 
ENGLISH BTS, 19881 19931 1, 6, .500, .750 
ENGLISH YFS I 19851 1993, 1, 1 I .500, .750 
FRENCH YFS 1987, 19931 1, 1, .5001 .750 
Time series weights : 
Tapered time weighting applied 
Power = 3 over 10 years 
Catchability analysis : 
Catchability dependent on stock size for ages < 2 
Regression type = C 
Minimum of 5 points used for regression 
Survivor estimates shrunk to the population mean for ages < 2 
Catchability independent of age for ages >= 7 
Terminal population estimation 
Survivor estimates shrunk towards the mean F 
of the final 4 years or the 4 oldest ages. 
S.E. of the mean to which the estimates are shrunk 
Minimum standard error for population 
estimates derived from each fleet= .300 
Prior weighting not applied 
Tuning had not converged after 30 iterations 
Total absolute residual between iterations 
29 and 30 = .00097 
Final year F values 
Age f 1 I 21 31 4, 
Iteration 29, .00881 .24421 .50641 .51081 
Iteration 30, .0088, .2442, .5063, .5108, 
51 
.53941 
.5393, 
6 f 
.39551 
.3953, 
.500 
7 f 
.4246, 
.42451 
8, 
.4020, 
.40181 
Regression weights 
.020, .1161 .284, .482, .6701 .8201 .921, .9761 .997, 1.000 
9 
.5406 
.5403 
Continued 
Table 4.4.4 cont 
Fleet BELGIAN BT (HP CORRE 
Regression statistics 
Ages with q independent of year class strength and constant w.r.t. time. 
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 
2, 1.48, -.212, 5.71, .04, 10, 2.25, -7.08, 
3, 1.15, -.250, 4.95, .40, 10, .64, -5.55, 
4, . 94, .169, 5.84, .63, 10, .47, -5.64, 
5, 1.00, .008, 5.28, .47, 10, .49, -5.27, 
6, .75, .728, 6.14, 
. 66' 10, .38, -5.67, 
7, .96, .193, 5.50, .82, 10, .27, -5.43, 
8, 1.00, -.004, 5.77, .64, 10, .32, -5.77, 
9, 82.90, -2.411, -41.76 I .oo, 10, 29.50, -5.58, 
Fleet HASTINGS TRAMMEL (FL 
Regression statistics 
Ages with q independent of year class strength and constant w.r.t. time. 
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 
2, .48, 1.270, 8.94, .58, 10, .41, -7.85, 
3, 1.20, -.435, 4.99, .53, 10, .49, -5.74, 
4, .84, .416, 5.96, .60, 10, .50, -5.38, 
5, .38, 3.380, 7.09, .87, 10, .17, -5.44, 
6, .54, 2.179, 6.36, .84, 10, .23, -5.35, 
7, .55, 1.455, 6.20, .71, 10, .37, -5.53, 
8, .71, .609, 5.78, .52, 10, .41, -5.44, 
9, .49, 1.267, 5.70, .59, 10, .35, -5.22, 
Fleet : UK. >40FT.BEAM TRAWL 
Regression statistics 
Ages with q independent of year class strength and constant w.r.t. time. 
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 
2, 1.28, -.507, 6.97, .44, 10, .54, -7.61, 
3, . 97 I .122, 6.88, .76, 10, .29, -6.79, 
4, . 89, .581, 6.96, .86, 10, .25, -6.72, 
5, .43, 4.313, 7.60, .93, 10, .13, -6.92, 
6, .63, 1. 881, 7.13, .86, 10, .22, -6.87, 
7, .64, 1.250, 7.14, .74, 10, .35, -7.20, 
8, .55, .940, 6.89, .50, 10, .43, -7.11, 
9, .61, 1.467, 6.60, .77, 10, .23, -6.88, 
Continued 
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T a b l e  4 . 4 . 4  c o n t  
F l e e t  
:  
F R E N C H  O F F S H O R E  T R A W  
R e g r e s s i o n  s t a t i s t i c s  
A g e s  w i t h  q  i n d e p e n d e n t  o f  y e a r  c l a s s  s t r e n g t h  a n d  c o n s t a n t  w . r . t .  
t i m e .  
A g e ,  
S l o p e  
I  
t - v a l u e  
I  
I n t e r c e p t ,  
R S q u a r e ,  N o  P t s  ,  R e g  s . e ,  
M e a n  Q  
2 ,  
1 . 0 4 ,  - . 1 3 5 ,  1 3 . 9 8 ,  . 7 2 ,  1 0 ,  . 3 0 ,  
- 1 3 . 8 2 ,  
3 ,  
1 . 7 5 ,  
- 1 . 1 8 6 ,  
1 5 . 7 0 ,  . 3 7 ,  1 0 ,  
. 6 8 ,  
- 1 3 . 0 7 ,  
4 ,  . 8 2 ,  
. 9 8 2 ,  
1 2 . 2 7 ,  
.  8 7  f  
1 0 ,  
. 2 4 ,  
- 1 3 . 0 2 ,  
5 ,  
1 . 9 3 ,  
- 1 . 3 2 2 ,  1 8 . 0 4 ,  
. 3 2 ,  1 0 ,  
. 6 7 ,  
- 1 3 . 2 5 ,  
6 ,  . 8 5 ,  
. 4 2 9 ,  1 2 . 5 7 ,  
. 6 7 ,  
1 0 ,  . 3 7 ,  
- 1 3 . 4 3 ,  
7 ,  
. 9 3 ,  
. 1 6 8 ,  1 2 . 9 1 ,  .  5 6 ,  1 0 ,  . 5 2 ,  
- 1 3 . 3 7 ,  
8 ,  
. 6 8 ,  
1 . 1 2 7  I  
1 1 .  2 6 ,  
. 7 4 ,  
1 0 ,  
. 2 5 ,  - 1 3 . 4 3 ,  
9 ,  
1 8 . 8 4 ,  - 1 . 6 0 8 ,  
1 4 0 . 8 9 ,  . o o ,  
1 0 ,  
9 . 6 4 ,  
- 1 3 . 3 1 ,  
F l e e t  :  F R  I N S H O R E  O T  
1  
M A N C H E  
R e g r e s s i o n  s t a t i s t i c s  
A g e s  w i t h  q  i n d e p e n d e n t  o f  y e a r  c l a s s  s t r e n g t h  a n d  c o n s t a n t  w . r . t .  
t i m e .  
A g e ,  S l o p e  
I  
t - v a l u e  
I  
I n t e r c e p t ,  R S q u a r e ,  N o  P t s  ,  
R e g  s . e ,  M e a n  Q  
2 ,  
. 9 7 ,  . 0 8 5 ,  1 0 . 8 3 ,  . 6 5 ,  
9 ,  
. 3 6 ,  
- 1 0 . 8 5 ,  
3 ,  
1 . 0 3 ,  - . 0 5 9 ,  1 0 . 1 2 ,  . 4 6 ,  
9 ,  
. 5 6 ,  - 1 0 . 1 0 ,  
4  f  
. 8 3 ,  
. 8 4 8 ,  9 . 8 5 ,  
.  8 6 '  
9 '  
. 2 5 ,  
- 1 0 . 0 5 ,  
5 ,  
1 . 3 5 ,  - . 7 0 5 ,  
1 1 . 0 4  I  
. 4 9 ,  
9  f  
. 4 7 ,  
- 1 0 . 2 8 ,  
6 '  
1 . 2 9 ,  
- . 4 8 9 ,  
1 1 . 3 1 ,  . 3 9 ,  
9 '  
. 6 6 ,  
- 1 0 . 4 6 ,  
7 '  
1 . 0 5 ,  
- . 0 8 6 ,  
1 0 . 5 7 ,  . 4 4 ,  9 ,  
,  6 6  I  
- 1 0 . 4 1 ,  
8 '  
1 . 0 2 ,  - . 0 4 8 ,  
1 0 . 5 5 ,  
. 5 2 ,  
9 '  
. 4 1 ,  
- 1 0 . 4 7 ,  
9 ,  
7 . 4 8 ,  
- 2 . 1 4 6 ,  3 7 . 4 5 ,  
. 0 3 ,  
9 '  
2 . 6 2 ,  
- 1 0 . 3 5 ,  
F l e e t  :  
E N G L I S H  B T S  
R e g r e s s i o n  s t a t i s t i c s  
A g e s  w i t h  q  d e p e n d e n t  o n  y e a r  c l a s s  s t r e n g t h  
A g e ,  
S l o p e  
'  
t - v a l u e  
'  
I n t e r c e p t ,  
R S q u a r e ,  N o  P t s  ,  
R e g  s . e ,  
M e a n  L o g  q  
1 '  
.  5 0 '  
1 . 1 9 8 ,  9 . 3 9 ,  . 6 3 ,  
6 '  
. 4 5 ,  - 8 . 7 7 ,  
A g e s  w i t h  q  i n d e p e n d e n t  o f  y e a r  c l a s s  s t r e n g t h  a n d  c o n s t a n t  w . r . t .  
t i m e .  
A g e ,  S l o p e  
'  
t - v a l u e  
I  
I n t e r c e p t ,  R S q u a r e ,  N o  P t s ,  R e g  s . e ,  
M e a n  Q  
2 ,  
1 . 1 2 ,  - . 1 7 2 ,  6 . 9 0 ,  . 3 9 ,  6 ,  
. 6 4 ,  
- 7 . 2 2 ,  
3 ,  
1 . 0 4 ,  - . 0 7 6 ,  7 . 4 8 ,  . 5 4 ,  
6  I  
. 5 2 ,  
- 7 . 5 6 ,  
4 ,  
. 6 7 ,  1 . 6 4 4 ,  
8 . 2 8 ,  . 8 8 ,  
6 '  
.  2 5 ,  
- 8 . 0 0 ,  
5 ,  .  8 4 ,  
. 6 8 6 ,  7 . 9 6 ,  
. 8 4 ,  6 ,  
. 2 0 ,  - 7 . 9 5 ,  
6 '  
1 5 . 2 1 ,  
- 1 . 5 4 7 ,  
. 0 5 ,  
. o o ,  
6 ,  
8 . 9 4 ,  - 6 . 9 9 ,  
F l e e t  
:  
E N G L I S H  Y F S  
R e g r e s s i o n  s t a t i s t i c s  
A g e s  w i t h  q  d e p e n d e n t  o n  y e a r  c l a s s  s t r e n g t h  
A g e ,  S l o p e  
'  
t - v a l u e  
I  
I n t e r c e p t ,  R S q u a r e ,  N o  P t s ,  
R e g  s . e ,  
M e a n  L o g  q  
1 ,  
1 . 1 5 ,  - . 2 9 7 ,  9 . 2 1 ,  
.  4 7 '  
9 ,  
. 6 2 ,  
- 9 . 3 1 ,  
C o n t i n u e d  
.  ' , '  , t  
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T a b l e  4 . 4 . 4  
c o n t  
F l e e t  :  F R E N C H  Y F S  
R e g r e s s i o n  s t a t i s t i c s  
A g e s  w i t h  q  d e p e n d e n t  o n  y e a r  c l a s s  s t r e n g t h  
A g e ,  S l o p e  ,  t - v a l u e  ,  I n t e r c e p t ,  R S q u a r e ,  N o  P t s ,  R e g  s . e ,  M e a n  L o g  q  
1 1  
. 6 1 ,  
1 . 9 7 4 ,  1 1 . 3 6 ,  . 8 7 ,  
7 1  
.  2 4  1  - 1 2  •  2 8  1  
T e r m i n a l  y e a r  s u r v i v o r  a n d  F  s u m m a r i e s  
A g e  1  
C a t c h a b i l i t y  d e p e n d e n t  o n  a g e  a n d  y e a r  c l a s s  s t r e n g t h  
Y e a r  c l a s s  =  1 9 9 2  
F l e e t ,  E s t i m a t e d ,  I n t ,  E x t ,  V a r ,  N ,  
S c a l e d ,  
S u r v i v o r s ,  s . e ,  s . e ,  R a t i o ,  
I  
W e i g h t s ,  
B E L G I A N  B T  ( H P  C O R R E ,  
1 .  I  
. 0 0 0 ,  . 0 0 0 ,  
. o o ,  o ,  . o o o ,  
H A S T I N G S  T R A M M E L  ( F L ,  
1 .  I  
. 0 0 0 ,  
. 0 0 0 ,  
. o o ,  o ,  . 0 0 0 ,  
U K .  > 4 0 F T . B E A M  T R A W L ,  l ,  I  
. 0 0 0 ,  . o o o ,  . o o ,  o ,  . 0 0 0 ,  
F R E N C H  O F F S H O R E  T R A W ,  1 . ,  
. o o o ,  . o o o ,  . 0 0 ,  o ,  . 0 0 0 ,  
F R  I N S H O R E  O T  I  M A N C H E  I  l ,  I  
. 0 0 0 ,  . o o o ,  . o o ,  
o ,  
. 0 0 0 ,  
E N G L I S H  B T S ,  
7 8 1 2 ,  I  . 5 8 2 ,  . 0 0 0 ,  . 0 0 ,  
1 ,  
. 1 1 8 ,  
. 0 1 0  
E N G L I S H  Y F S  
I  
1 0 8 6 9 . 1  
. 6 9 1 ,  . 0 0 0 ,  . 0 0 ,  
1  I  
. 0 8 4 ,  
F R E N C H  Y F S  7 5 2 0 ,  I  . 3 0 8 ,  . 0 0 0 ,  . 0 0 ,  
1  I  
. 4 2 1 ,  
P  s h r i n k a g e  m e a n  
I  
2 0 7 9 9 . ,  
' 4 3 ,  I  I  I  
. 2 1 6 ,  
F  s h r i n k a g e  m e a n  
I  
5 1 0 2 .  I  
' 5 0 ,  I  I  I  
. 1 6 1 ,  
W e i g h t e d  p r e d i c t i o n  
S u r v i v o r s ,  I n t ,  E x t ,  
N ,  
V a r ,  F  
a t  e n d  o f  y e a r ,  
s . e ,  s . e ,  
I  
R a t i o ,  
9 1 1 4 ,  I  . 2 0 ,  . 2 5 ,  5 ,  1 . 2 2 4 ,  
. 0 0 9  
1  
A g e  2  C a t c h a b i l i t y  c o n s t a n t  w . r . t .  t i m e  a n d  d e p e n d e n t  o n  a g e  
Y e a r  c l a s s  =  1 9 9 1  
F l e e t ,  E s t i m a t e d ,  
I n t ,  E x t ,  V a r ,  
N ,  
S c a l e d ,  
S u r v i v o r s ,  s . e ,  
s . e ,  
R a t i o ,  ,  W e i g h t s ,  
B E L G I A N  B T  
( H P  C O R R E ,  
8 2 5 3 4 ,  I  
1 . 4 8 3 ,  . 0 0 0 ,  
. o o ,  
1 ,  
. 0 0 9 ,  
H A S T I N G S  T R A M M E L  
( F L ,  3 4 2 8 0 ,  I  . 9 6 6 ,  . 0 0 0 ,  . 0 0 ,  
1  I  
. 0 2 1 ,  
U K .  > 4 0 F T . B E A M  T R A W L ,  1 5 7 1 6 .  ,  
. 4 2 4 ,  
. 0 0 0 ,  . o o ,  
1 ,  . l O B ,  
F R E N C H  O F F S H O R E  T R A W ,  1 9 1 3 5 ,  I  . 3 0 0 ,  . 0 0 0 ,  . o o ,  
1 ,  
. 2 1 6 ,  
F R  I N S H O R E  O T  ,  M A N C H E  ,  
2 0 7 0 0 ,  I  . 3 5 6 ,  . 0 0 0 ,  . o o ,  
1 ,  
. 1 5 3 ,  
E N G L I S H  B T S ,  1 3 6 1 7 . ,  . 3 7 6 ,  . 4 0 6 ,  1 . 0 8 ,  
2 ,  
. 1 3 7 ,  . 3 1 1  
E N G L I S H  Y F S  
I  
1 7 1 4 3 . ,  . 6 7 0 ,  . 0 0 0 ,  . 0 0 ,  
1  I  
. 0 4 3 ,  
F R E N C H  Y F S  1 6 5 9 5 .  ,  
. 3 0 0 ,  . 0 0 0 ,  . 0 0 ,  
1 ,  
. 2 1 4 ,  
F  s h r i n k a g e  m e a n  
,  
1 9 7 9 0 ,  I  
,  5 0 ,  f  f  I  
. 0 9 9 ,  
W e i g h t e d  p r e d i c t i o n  
S u r v i v o r s ,  
I n t ,  E x t ,  
N ,  
V a r ,  F  
a t  e n d  o f  y e a r ,  
s . e ,  
s . e ,  
,  R a t i o ,  
1 7 9 7 2 . ,  
. 1 4 ,  
. 0 9 ,  
1 0 ,  . 6 2 8 ,  . 2 4 4  
E s t i m a t e d  
F  
. 0 0 0  
. 0 0 0  
. 0 0 0  
. 0 0 0  
. 0 0 0  
. 0 0 7  
. 0 1 1  
. 0 0 4  
. 0 1 6  
E s t i m a t e d  
F  
. 0 5 8  
. 1 3 5  
. 2 7 5  
. 2 3 1  
. 2 1 5  
. 2 5 5  
. 2 6 2  
. 2 2 4  
C o n t i n u e d  
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, t y  v  " t )  
T a b l e  4 . 4 . 4  
c o n t  
A g e  3  
C a t c h a b i l i t y  c o n s t a n t  w . r . t .  t i m e  a n d  d e p e n d e n t  o n  a g e  
Y e a r  c l a s s  =  1 9 9 0  
F l e e t ,  
E s t i m a t e d ,  
I n t ,  
E x t ,  V a r ,  
S u r v i v o r s ,  
s . e ,  
s . e ,  R a t i o ,  
B E L G I A N  B T  
( H P  C O R R E ,  
1 4 0 2 2 . '  
. 5 0 9 ,  . 0 3 4 ,  
. 0 7 ,  
H A S T I N G S  T R A M M E L  
( F L ,  
5 8 1 6 . '  
. 3 7 4 ,  . 1 5 2 ,  . 4 1 ,  
U K .  > 4 0 F T . B E A M  T R A W L ,  
8 0 7 0 . '  
. 2 4 6 ,  . 0 3 1 ,  . 1 3 ,  
F R E N C H  O F F S H O R E  T R A W ,  
8 3 8 9 . '  
. 2 4 8 ,  
. 2 2 0 ,  . 8 9 ,  
F R  I N S H O R E  O T ,  M A N C H E ,  
1 2 6 5 3 .  '  
. 2 9 6 ,  
. 0 3 2 ,  . 1 1 ,  
E N G L I S H  B T S ,  
1 1 4 4 6 .  '  
. 3 0 0 ,  
. 1 5 3 ,  . 5 1 ,  
3 ,  
. 1 2 9 ,  
E N G L I S H  Y F S  
'  
2 7 4 7 0 . '  
. 8 1 3 ,  . 0 0 0 ,  . o o ,  
F R E N C H  Y F S  
1 2 5 8 6 .  '  
. 3 0 4 ,  . 0 0 0 ,  . 0 0 ,  
F  s h r i n k a g e  m e a n  
'  
8 6 1 3 . '  
. 5 0 ,  f ' '  
W e i g h t e d  p r e d i c t i o n  
S u r v i v o r s ,  I n t ,  
E x t ,  
N ,  
V a r ,  F  
a t  e n d  o f  y e a r ,  
s . e ,  
s . e ,  
'  
R a t i o ,  
9 6 9 2 . '  
. 1 1 ,  . o s ,  
1 6 ,  . 7 2 1 ,  
. 5 0 6  
1  
A g e  4  C a t c h a b i l i t y  c o n s t a n t  w . r . t .  t i m e  a n d  d e p e n d e n t  o n  a g e  
Y e a r  c l a s s  =  1 9 8 9  
F l e e t ,  
E s t i m a t e d ,  
I n t ,  E x t ,  V a r ,  
S u r v i v o r s ,  s . e ,  
s . e ,  R a t i o ,  
B E L G I A N  B T  ( H P  C O R R E ,  
8 3 6 5 . '  
. 3 6 3 ,  
. 1 0 9 ,  . 3 0 ,  
H A S T I N G S  T R A M M E L  
( F L ,  
6 4 8 8 . '  
. 3 2 5 ,  
. 2 1 8 ,  . 6 7 ,  
U K .  > 4 0 F T . B E A M  T R A W L ,  
7 2 6 0 . '  
. 1 9 7 ,  . 0 5 5 ,  
. 2 8 ,  
F R E N C H  O F F S H O R E  T R A W ,  
8 5 9 3 . '  
. 2 0 3 ,  
. 1 4 8 ,  . 7 3 ,  
F R  I N S H O R E  O T  ,  M A N C H E ,  
9 4 2 6 .  f  
. 2 2 7 ,  . 0 7 9 ,  . 3 5 ,  
E N G L I S H  B T S ,  
1 1 2 3 3 .  '  
. 2 7 1 ,  
. 1 9 0 ,  . 7 0 ,  
4 '  
. 1 0 9 ,  
E N G L I S H  Y F S  
'  
5 6 4 9 . '  
. 7 0 1 ,  . 0 0 0 ,  . o o ,  
F R E N C H  Y F S  
7 6 4 2 . '  
. 3 1 3 ,  . o o o ,  . 0 0 ,  
F  s h r i n k a g e  m e a n  
'  
6 3 9 5 . '  
. 5 0 , ' ' '  
W e i g h t e d  p r e d i c t i o n  
S u r v i v o r s ,  
I n t ,  
E x t ,  
N ,  
V a r ,  F  
a t  e n d  o f  y e a r ,  
s . e ,  
s . e ,  
'  
R a t i o ,  
8 1 8 5 . '  
. 1 0 ,  
. 0 5 ,  
2 2 ,  . 5 7 2 ,  
. 5 1 1  
A g e  5  
C a t c h a b i l i t y  c o n s t a n t  w . r . t .  t i m e  a n d  d e p e n d e n t  o n  a g e  
Y e a r  c l a s s  =  1 9 8 8  
F l e e t ,  
B E L G I A N  B T  ( H P  C O R R E ,  
H A S T I N G S  T R A M M E L  ( F L ,  
U K .  > 4 0 F T . B E A M  T R A W L ,  
F R E N C H  O F F S H O R E  T R A W ,  
F R  I N S H O R E  O T , M A N C H E ,  
E s t i m a t e d ,  
S u r v i v o r s ,  
1 9 6 0 . '  
1 1 6 4 . '  
1 0 9 6 . '  
1 3 2 4 . '  
E N G L I S H  B T S ,  1 4 4 7 . ,  
1 7 0 2 . '  
. 2 2 0 ,  
E N G L I S H  Y F S  
F R E N C H  Y F S  
F  s h r i n k a g e  m e a n  
W e i g h t e d  p r e d i c t i o n  
S u r v i v o r s ,  
a t  e n d  o f  y e a r ,  
1 4 0 7 . '  
I n t ,  
s . e ,  
. 0 9 ,  
7 7 4 . ,  
1 7 8 6 . ,  
1 1 8 2 . ,  
E x t ,  
s . e ,  
. 0 7 ,  
I n t ,  
s . e ,  
. 3 0 8 ,  
. 3 3 0 ,  
. 2 0 1 ,  
. 1 9 8 ,  
. 2 0 7 ,  
. 1 7 0 ,  
. 8 1 5 ,  
. 3 3 1 ,  
.  5 0 , ' ' '  
N ,  
'  
2 8 ,  
V a r ,  
R a t i o ,  
. 7 2 6 ,  
E x t ,  V a r ,  
s . e ,  R a t i o ,  
. 1 7 8 ,  . 5 8 ,  
. 1 2 6 ,  . 3 8 ,  
. 1 1 3 ,  . 5 6 ,  
. 2 1 1 ,  1 . 0 6 ,  
. 1 9 5 ,  . 9 4 ,  
. 7 7 ,  5 ,  
. 1 9 1 '  
. 0 0 0 ,  . o o ,  
. 0 0 0 ,  . 0 0 ,  
F  
. 5 3 9  
N ,  
S c a l e d ,  
E s t i m a t e d  
,  W e i g h t s ,  
F  
2 ,  
. 0 4 9 ,  . 3 7 5  
2 ,  
. 0 9 0 ,  
. 7 4 1  
2 ,  
. 2 0 2 ,  . 5 8 3  
2 ,  
. 1 8 6 ,  
. 5 6 6  
2 ,  
. 1 3 0 ,  . 4 0 9  
. 4 4 4  
1  f  
. 0 1 6 ,  . 2 0 9  
1 '  
. 1 1 3 ,  . 4 1 0  
. 0 8 6 ,  
. 5 5 5  
N ,  
S c a l e d ,  E s t i m a t e d  
,  W e i g h t s ,  F  
3 ,  
. 0 7 1 ,  . 5 0 2  
3 ,  
. 0 7 8 ,  . 6 1 0  
3 ,  
. 2 2 5 ,  . 5 6 0  
3 ,  . 2 0 8 ,  . 4 9 2  
3 ,  . 1 7 3 ,  . 4 5 7  
. 3 9 6  
1 ,  . 0 1 1 ,  
. 6 7 6  
1 '  
. 0 5 4 ,  
. 5 3 9  
. 0 7 2 ,  
. 6 1 7  
N ,  S c a l e d ,  
E s t i m a t e d  
'  
W e i g h t s ,  
F  
4 ,  
. 0 9 3 ,  
. 4 1 4  
4 ,  
. 0 6 1 ,  . 6 2 2  
4 '  
. 1 5 9 ,  . 6 5 1  
4 '  
. 1 9 3 ,  . 5 6 5  
4 ,  
. 1 9 3 ,  .  4 6 4  
. 5 2 8  
1 ,  
. 0 0 4 ,  
. 8 3 3  
1 '  
. 0 2 7 ,  . 4 4 7  
. 0 7 8 ,  .  6 1 5  
C o n t i n u e d  
Table 4.4.4 cont 
1 
Age 6 Catchability constant w.r.t. time and dependent on age 
1 
Year class = 1987 
Fleet, 
BELGIAN BT (HP CORRE, 
HASTINGS TRAMMEL (FL, 
UK. >40FT.BEAM TRAWL, 
FRENCH OFFSHORE TRAW, 
FR INSHORE OT, MANCHE, 
Estimated, 
Survivors, 
1170., 
1999., 
1877., 
ENGLISH BTS, 1419., 
941., 
1091., 
.229, 
1065., ENGLISH YFS 
FRENCH YFS 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
1266., 
Int, 
s.e, 
.10, 
968 • I 
1016. f 
Ext, 
s.e, 
.06, 
Int, 
s.e, 
.300, 
.355, 
.229, 
.212, 
.219, 
.092, 
.811, 
.367, 
. 50,,, f 
N, 
, 
34, 
Var, 
Ratio, 
.613, 
Ext, Var, N, 
s.e, Ratio, , 
.183, .61, 5, 
.155, .44, 5, 
.104, .45, 5, 
.079, .37, 5, 
.117, .53, 5, 
.40, 6, .150, 
.000, .oo, 1, 
.000, .oo, 1, 
F 
.395 
Age 7 Catchability constant w.r.t. time and dependent on age 
Year class = 1986 
Fleet, 
BELGIAN BT (HP CORRE, 
HASTINGS TRAMMEL (FL, 
UK. >40FT.BEAM TRAWL, 
FRENCH OFFSHORE TRAW, 
FR INSHORE OT,MANCHE, 
Estimated, 
Survivors, 
301., 
228., 
244., 
355., 
ENGLISH BTS, 334., 
371., 
.238, 
298., 
351., 
ENGLISH YFS 
FRENCH YFS 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
308. I 
Int, 
s.e, 
.10, 
296., 
Ext, 
s.e, 
.06, 
Int, 
s.e, 
.224, 
.347, 
.231, 
.213, 
.221, 
.267, 
1. 014, 
.432, 
.50,,,, 
N, 
38, 
Var, 
Ratio, 
.555, 
Ext, 
s.e, 
.075, 
.158, 
.176, 
.050, 
.152, 
1.12, 
.000, 
.ooo, 
F 
.424 
Var, N, 
Ratio, , 
.34, 6, 
. 45, 6, 
. 76 f 6, 
.23, 6, 
. 69, 6, 
5, .101, 
.00, 1, 
.00, 1, 
Scaled, Estimated 
Weights, F 
.114, .422 
.079, .268 
.168, .283 
.201, .502 
.180, .446 
.359 
.003, .455 
.015, .491 
.089, .472 
Scaled, Estimated 
Weights, F 
.237, .432 
.074, .538 
.149, .511 
.182, .377 
.161, .364 
.396 
.001, .436 
.007, .381 
.088, .438 
Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
Year class = 1985 
Fleet, 
BELGIAN BT (HP CORRE, 
HASTINGS TRAMMEL (FL, 
UK. >40FT.BEAM TRAWL, 
FRENCH OFFSHORE TRAW, 
FR INSHORE OT,MANCHE, 
Estimated, 
Survivors, 
354., 
499 • 1 
475., 
378., 
ENGLISH BTS, 320. I 
404., 
.257, 
237., 
1., 
ENGLISH YFS 
FRENCH YFS 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
396., 
Int, 
s.e, 
.11, 
404., 
Ext, 
s.e, 
.04, 
Int, 
s.e, 
.223, 
.356, 
.272, 
.232, 
.240, 
.089, 
1. 260, 
.ooo, 
.50,,,, 
N, 
41, 
Var, 
Ratio, 
.354, 
Ext, 
s.e, 
.115, 
.104, 
.088, 
.076, 
.081, 
.35, 
.000, 
.000, 
F 
.402 
Var, N, 
Ratio, , 
.52, 7, 
. 29 r 71 
.32, 71 
.33, 7, 
.34 1 7 t 
4, .055, 
.oo, 1, 
.oo, o, 
Scaled, Estimated 
Weights, F 
.227, .440 
.093, .331 
.112, .345 
.209, .418 
.202, .395 
.477 
.001, .603 
.000, .000 
.101, .395 
Continued 
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Table 4.4.4 cont 
Age 9 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
Year class = 19a4 
Fleet, 
BELGIAN BT (HP CORRE, 
HASTINGS TRAMMEL (FL, 
UK. >40FT.BEAM TRAWL, 
FRENCH OFFSHORE TRAW, 
FR INSHORE OT,MANCHE, 
Estimated, 
Survivors, 
170. I 
140. I 
153, I 
142., 
ENGLISH BTS, 133., 
179. I 
.292, 
11a., ENGLISH YFS 
FRENCH YFS 
F shrinkage mean 
Weighted prediction 
Survivors, 
at end of year, 
163., 
Int, 
s.e, 
.11, 
1., 
211., 
Ext, 
s.e, 
. 06, 
Int, 
s.e, 
.216, 
.339, 
.273, 
.225, 
.226, 
.173, 
2.109, 
.000, 
.50,,, f 
N, 
45, 
Var, 
Ratio, 
.512, 
Ext, Var, N, Scaled, Estimated 
s.e, Ratio, , Weights, F 
.152, .70, a, .216, .524 
.20a, .61, a, .090, .609 
.143, .52, a, .134, .56a 
.120, .53, a, .194, .600 
.10a, .4a, a, .214, .503 
.59, 3, .03a, .631 
.000, .00, 1, .ooo, .6a7 
.000, .00, 0, .000, .000 
.114, .442 
F 
.540 
TABLE 4.4.5 Sole in V1.1d 
International F •t age, Total , 1982 to 1993. 
I 11.g•l 1982 I 1983 I 1984 I 1985 1 1986 1 1987 I 1988 I 1989 I 1990 I 1991 I 
l----t---------t---------l---------t---------t---------l---------t---------1---------t---------t---------l I 1 I . 013 I . ooo I . 001 I . oo4 . 002 1 . 001 I . 004 . 011 I . 032 I . 01.5 I 
I 21 .186 I .081 .111 I .216 .118 1 .155 I .264 .187 .271 I .238 I 
I 3 I .323 I .352 .423 I .419 .493 1 • .545 I .540 .721 .492 I .550 I 
I 4 I .484 I .378 .435 I .361 .449 1 .592 I .423 .731 .s6o I .652 I 
I s I .212 I .442 .282 I .271 .315 1 • .535 I .384 . 776 .522 I .488 I 
I 6 I . 296 I . 411 • 711 I . 434 . 307 I • 635 I • 398 • .511 . 327 I . 614 I 
I 7 I .510 I .4!54 .429 I .251 .432 1 .a1s I .460 .489 I .412 I .404 I 
I a 1 • 566 I . 590 • 387 1 . 229 . 418 1 • 606 1 . 409 • 433 I . 377 I . 408 I 
I 9 I .397 I .476 .451 I .298 .42!5 I .544 I .373 .474 I .477 I .634 I 
I 10+1 .397 I .476 .451 I .298 I .425 1 .544 I .373 1 .474 I .477 I .634 I 
Aqel 1992 I 1993 I 
----1---------1---------1 
1 I • 004 I . 009 I 
2 I .198 I . 244 I 
3 I . 448 I . 506 I 
4 I . 515 I . .511 I 
5 I . 666 I . 539 I 
6 I . 432 I . 395 I 
7 I . 442 I . 424 I 
a I . 35a I . 402 I 
9 I . 508 I . .540 I 
10+1 . .508 I . .540 I 
Tuned Stock Numbers •t age (10**-3), 1982 to 1994, (numbers in 1994 are VPA survivors! 
I 11.gel 1982 I 1983 I 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 
l----t---------t---------t---------t---------t---------t---------1---------l---------t---------l---------l I 1 1291.5 21829 22067 1 13219 I 26613 1 11153 I 2.5313 1 1.5291 1 41773 I 26851 
I 2 16271 11539 19752 I 19944 I 11914 I 24034 I 10083 I 22814 I 13681 I 36589 
I 3 20033 1222.5 9630 I 15991 I 14533 1 9578 1 18623 1 700.5 1 17119 I 9438 
I 4 4730 13127 7778 I 5711 I 9!513 I ao36 I .5026 I 9818 I 3082 I 9473 
I 5 3134 2638 a139 I 4555 I 3602 1 5494 I 4021 1 2980 1 4278 I 1593 
I 6 2682 2294 1.533 I 5558 I 314.5 I 2379 I 2911 I 2478 I 1241 I 2298 
I 7 I 144.5 1806 1376 I 682 I 32.59 1 2094 I 1141 I 1768 I 1346 I a1o 
I a I 584 7as 1037 I a11 I 480 I 191.5 I a39 I 651 I 981 I ao7 
I 9 I 391 300 394 I 637 I 583 1 286 I 94.5 1 504 1 382 I 609 
I 10+1 911 779 I 972 I ao2 I 1806 I 1576 I 1238 1 1662 I 1916 I 1090 
'-9•1 1992 I 1993 I 1994 I 
----t---------t---------t---------1 
1 I 2a132 I 10161 I o I 
2 I 23931 I 25354 I 9114 I 
3 I 26086 I 17771 I 17972 I 
4 I 4929 I 15074 1 9692 1 
5 I 4466 I 2666 I 8185 I 
6 I 88.5 I 2077 I 1407 I 
7 I 112.5 I 520 I 1266 I 
a I 490 I 6.54 I 308 I 
9 I 48.5 I 310 I 396 I 
10+1 a8o I 531 I 443 I 
399 
T a b l e  4 . 4 . 6  S o l e  i n  V 1 1  d .  R C T 3  I n p u t  
Y e a r  C l a s s  V P A  1  g p  e n y f s O  e n y f s 1  f r b d s O  
f r b d s 1  
e n b t s 1  
1 9 8 0  1 7 9 8 2  - 1 1  
4 . 0 8  1 . 0 7  0 . 7 7  
- 1 1  
1 9 8 1  1 2 9 1 5  2 . 6  
1 . 2 7  2  0 . 0 3  
- 1 1  
1 9 8 2  2 1 8 2 9  3 . 3 1  2 . 0 4  
0 . 4 6  0 . 0 2  
- 1 1  
1 9 8 3  2 2 0 6 7  1 3 . 8 6  3 . 7 6  0 . 3 8  - 1 1  - 1 1  
1 9 8 4  1 3 2 1 9  2 . 2  0 . 9  - 1 1  - 1 1  - 1 1  
1 9 8 5  2 6 6 1 3  4 . 9 7  
1 . 4 1  
- 1 1  - 1 1  - 1 1  
1 9 8 6  1 1 1 5 3  
4 . 2  0 . 9 6  - 1 1  0 . 0 4  
- 1 1  
1 9 8 7  2 5 3 1 3  8 . 2 3  1 . 8  
0 . 3 6  0 . 0 8  8 . 2  
1 9 8 8  1 5 2 9 1  2 . 9  0 . 8 2  0 . 0 2  
0 . 0 8  
2 . 6  
1 9 8 9  4 1 7 7 3  5 . 3  2 . 2 9  
7 . 7  
0 . 2 5  
1 2 . 1  
1 9 9 0  
2 6 8 5 1  4 . 4 7  5 . 4  0 . 2 5  0 . 2 1  8 . 9  
1 9 9 1  - 1 1  
1 . 6  2 . 2  0 . 4 6  0 . 1 3  
1 . 4  
1 9 9 2  
- 1 1  2 . 7  0 . 9 1  0 . 2 1  0 . 0 2  0 . 5  
1 9 9 3  - 1 1  7 . 3 8  2 . 7 8  0 . 1 2  - 1 1  
4 . 8  
1 9 9 4  - 1 1  4 . 7 7  - 1 1  - 1 1  - 1 1  
- 1 1  
4  G  0  
T a b l e  4 . 4 . 7  R e c r u i t m e n t  a n a l y s i s  
A g e  1  
A n a l y s i s  b y  R C T 3  v e r 3 . 1  o f  d a t a  f r o m  f i l e  
c : \ n s d w g 9 4 \ s 7 p r e p 9 4 \ s 7 d r e c 9 3 . d a t  
7 d  S o l e  
D a t a  f o r  
5  s u r v e y s  o v e r  1 5  y e a r s  1 9 8 0  - 1 9 9 4  
R e g r e s s i o n  t y p e  =  c  
T a p e r e d  t i m e  w e i g h t i n g  a p p l i e d  
p o w e r  =  3  o v e r  2 0  y e a r s  
S u r v e y  w e i g h t i n g  n o t  a p p l i e d  
F i n a l  e s t i m a t e s  s h r u n k  t o w a r d s  m e a n  
M i n i m u m  S . E .  f o r  a n y  s u r v e y  t a k e n  a s  . 2 0  
M i n i m u m  o f  3  p o i n t s  u s e d  f o r  r e g r e s s i o n  
F o r e c a s t / H i n d c a s t  v a r i a n c e  c o r r e c t i o n  u s e d .  
Y e a r c l a s s  =  1 9 9 1  
I - - - - - - - - - - - R e g r e s s i o n - - - - - - - - - - I  I - - - - - - - - - - - P r e d i c t i o n - - - - - - - - - I  
S u r v e y /  
S l o p e  I n t e r - S t d  R s q u a r e  N o .  
I n d e x  P r e d i c t e d  S t d  W A P  
S e r i e s  
c e p t  E r r o r  P t s  V a l u e  V a l u e  
E r r o r  W e i g h t s  
e n y f s O  1 .  9 1  6 . 6 3  
. 8 1  . 2 3 6  
1 0  
. 9 6  8 . 4 5  1 . 1 0 3  
. 0 4 7  
e n y f s 1  1 .  7 3  8 . 0 5  . 6 7  . 2 9 7  
1 1  
1 . 1 6  
1 0 . 0 6  . 7 8 2  . 0 9 4  
f r b d s O  . 9 6  9 . 3 9  . 6 6  . 2 7 7  8  . 3 8  
9 . 7 5  . 8 3 4  
. 0 8 3  
f r b d s 1  9 . 4 0  8 . 5 8  1 . 6 4  
. 0 8 2  
8  . 1 2  
9 . 7 3  2 . 0 6 2  
. 0 1 4  
e n b t s 1  
. 7 7  
8 . 5 5  . 1 6  . 9 1 2  
4  
. 8 8  9 . 2 2  
. 3 7 4  . 4 1 4  
V P A  M e a n  =  
9 . 9 1  . 4 0 8  . 3 4 7  
Y e a r c l a s s  =  1 9 9 2  
I - - - - - - - - - - - R e g r e s s i o n - - - - - - - - - - I  I - - - - - - - - - - - P r e d i c t i o n - - - - - - - - - I  
S u r v e y /  
S l o p e  
I n t e r -
S t d  R s q u a r e  
N o .  
I n d e x  P r e d i c t e d  S t d  W A P  
S e r i e s  
c e p t  E r r o r  
P t s  V a l u e  
V a l u e  E r r o r  W e i g h t s  
e n y f s O  1 . 9 4  6 . 5 7  . 8 2  . 2 3 4  1 0  1 . 3 1  9 . 1 1  
1 . 0 3 2  . 0 6 4  
e n y f s 1  1 . 7 2  8 . 0 7  . 6 7  . 3 0 3  
1 1  
. 6 5  9 . 1 8  
. 8 2 6  . 1 0 0  
f r b d s O  . 9 1  9 . 4 3  
. 6 2  
. 3 0 3  
8  . 1 9  
9 . 6 0  . 8 1 9  . 1 0 2  
f r b d s 1  9 . 1 9  8 . 6 4  1 . 5 5  . 0 9 4  
8  
. 0 2  8 . 8 2  2 . 0 4 1  
. 0 1 6  
e n b t s 1  .  7 7  8 . 5 5  . 1 6  . 9 1 2  
4  . 4 1  
8 . 8 6  
. 4 6 4  . 3 1 7  
V P A  M e a n  =  
9 . 9 2  . 4 1 2  
. 4 0 1  
Y e a r c l a s s  =  1 9 9 3  
I - - - - - - - - - - - R e g r e s s i o n - - - - - - - - - - I  I - - - - - - - - - - - P r e d i c t i o n - - - - - - - - - I  
S u r v e y /  S l o p e  I n t e r - S t d  R s q u a r e  N o .  I n d e x  P r e d i c t e d  S t d  W A P  
S e r i e s  c e p t  E r r o r  
P t s  V a l u e  V a l u e  
E r r o r  W e i g h t s  
e n y f s O  1 . 9 9  6 . 5 0  . 8 4  . 2 3 2  1 0  
2 . 1 3  
1 0 . 7 2  1 .  0 6 1  
. 0 3 7  
e n y f s 1  1 . 7 1  8 . 0 9  . 6 7  . 3 1 0  
1 1  
1 . 3 3  1 0 . 3 6  . 8 1 1  
. 0 6 4  
f r b d s O  . 8 5  9 . 4 8  . 5 9  . 3 3 4  8  
. 1 1  
9 . 5 7  . 7 9 6  
. 0 6 6  
f r b d s 1  
e n b t s 1  . 7 7  
8 . 5 5  . 1 6  
. 9 1 2  
4  1 . 7 6  
9 . 9 0  . 2 6 6  
. 5 9 2  
V P A  M e a n  =  
9 . 9 2  
. 4 1 8  . 2 4 1  
C o n t i n u e d  
4  0 1  
Table 4.4.7 cont 
Yearclass = 1994 
!-----------Regression----------! !-----------Prediction---------! 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
enyfsO 2.04 6.41 .86 .229 10 1.75 9.98 1.052 .140 
enyfs1 
frbdsO 
frbds1 
enbts1 
VPA Mean 9.93 .424 .860 
Year Weighted Log Int Ext Var VPA Log 
Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
1991 14097 9.55 .24 .19 .61 
1992 12168 9.41 .26 .21 .64 
1993 20799 9.94 .20 .10 .26 
1994 20748 9.94 .39 .02 .00 
~; !,) l 
Table 4.4.8 Sole in Vlld. VPA summary table 
Terminal Fs de1ived using XSA (With F shrinkage) 
Recruits TotBiomass SSB Yield SOP Yield!SSB FBAR 3-8 
Year Age1 
thousands tormes tormes toMes 
1980 27872 9496 6067 1719 0.88 0.28 0.327 
1981 17982 11352 6453 2257 0.90 0.35 0.359 
1982 12915 9984 7368 2750 0.84 0.37 0.399 
1983 21829 12160 9074 3115 0.89 0.34 0.438 
1984 22067 12664 8598 3250 0.90 0.38 0.445 
1985 13219 13107 9675 3837 1.00 0.40 0.328 
1986 26613 13840 10356 3984 0.99 0.38 0.402 
1987 11153 13658 9514 4974 1.00 0.52 0.621 
1988 25313 12970 9700 3982 1.00 0.41 0.436 
1989 15291 11002 7370 4187 1.00 0.57 0.61 
1990 41773 12823 8052 4020 0.99 0.50 0.448 
1991 26851 12514 6522 4296 0.98 0.66 0.519 
1992 28132 12393 8085 4061 0.98 0.50 0.477 
1993 12200(1) 13538 9561 4423 0.98 0.46 0.463 
1994 20800(1) 
Arith. 
Mean 21276 12554 8656 3907 0.4583 0.4654 
Georne1ric mean recruitment 1980·91: 20 million 
Arithmetic mean recruitment 1980-91 21 million 
1. Adjusted by rec1uitrnent surveys 
4(.3 
~- t  -~ 
T a b l e  4 . 4 . 9 .  
S o l e  E a s t e r n  C h a n n e l  
I n p u t  d a t a  f o r  c a t c h  f o r e c a s t  a n d  l i n e a r  s e n s i t i v i t y  a n a l y s i s .  
+ - - - - - - - - - - - - - - - - - - - + + - - - - - - - - - - - - - - - + + - - - - - - - - - - - - - - - + + - - - - - - - - - - - - - - - +  
I P o p u l a t i o n s  i n  1 9 9 4 1  I S t o c k  w e i g h t s  I  I  N a t . M o r t a l i t y l  I  P r o p . r n a t u r e l  
+ - - - - + - - - - - - - - - + - - - - + + - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - +  
I L a b l l  V a l u e l  C V I I L a b l f V a l u e l  C V I I L a b l i V a l u e f  C V I I L a b l i V a l u e f  C V I  
+ - - - - + - - - - - - - - - + - - - - + + - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - +  
1 N l  I  2 0 7 9 9 1  . 4 2 I I W S 1  I  . 0 6 1  . O B I I M l  I  . 1 0 1  . l O I I M T l  I  . 0 0 1  . 0 0 1  
I N 2  I  1 0 9 6 5 1  . 2 5 I I W S 2  I  . 1 2 1  . O B I I M 2  I  . 1 0 1  . 1 0 I I M T 2  I  . 0 0 1  . 1 0 1  
I N 3  I  1 7 9 7 1 1  . 1 4 I I W S 3  I  . 1 8 1  . 0 7 1 1 M 3  I  . 1 0 1  . 1 0 i f M T 3  I  1 . 0 0 1  . 1 0 1  
I N 4  I  9 6 9 0 1  . 1 1 I I W S 4  I  . 2 3 1  . 0 7 I I M 4  I  . 1 0 1  . 1 0 1 1 M T 4  I  1 . 0 0 1  . 0 0 1  
I N S  I  8 1 8 4 1  . l O I I W S S  I  . 2 8 1  . 0 7 I I M 5  I  . 1 0 1  . l O I I M T S  I  1 . 0 0 1  . 0 0 1  
I N 6  I  1 4 0 5 1  . 0 9 I I W S 6  I  . 3 3 1  . 0 7 I I M 6  I  . 1 0 1  . 1 0 I I M T 6  I  1 . 0 0 1  . 0 0 1  
I N 7  I  1 2 6 5 1  . 1 0 1 1 W S 7  I  . 3 7 1  . 0 7 1 1 M 7  I  . 1 0 1  . l O I I M T 7  I  1 . 0 0 1  . 0 0 1  
I N S  I  3 0 7 1  . l O I I W S B  I  . 4 2 1  . 0 7 I I M 8  I  . 1 0 1  . l O I I M T B  I  1 . 0 0 1  . 0 0 1  
I N 9  I  3 9 6 1  . 1 1 I I W S 9  I  . 4 6 1  . 0 7 I I M 9  I  . 1 0 1  . 1 0 I I M T 9  I  1 . 0 0 1  . 0 0 1  
I N l O  I  4 4 1 1  . l l i i W S l O I  . 4 9 1  . O B I I M l O  I  . 1 0 1  . l O I I M T l O I  1 . 0 0 1  . 0 0 1  
+ - - - - + - - - - - - - - - + - - - - + + - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - +  
+ - - - - - - - - - - - - - - - + + - - - - - - - - - - - - - - - +  
I  H C  s e l e c t i v i t y !  I  H C . c a t c h  w t l  
+ - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - +  
I L a b l i V a l u e l  C V I  I L a b l i V a l u e l  C V I  
+ - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - +  
f s H l  I  . O l f l . 1 6 I I W H 1  I  . 1 0 1  . 3 4 1  
l s H 2  I  . 2 2 1  . 3 B I I W H 2  I  . 1 5 1  . 0 7 1  
I  s H 3  I  .  4 8 1  . 1 6 1  I W H 3  I  .  2 0  I  .  0 7 1  
I  s H 4  I  .  5 3 1  . 1 2 1  I W H 4  I  .  2 6 1  .  0 7 1  
I  s H S  I  .  5 4  I  .  2  7  I  I  W H S  I  .  3 2  I  .  1  o  I  
f s H 6  I  . 4 6 1  . 2 7 I I W H 6  I  . 3 9 1  . 0 7 1  
I  s H 7  I  .  4  o  I  .  1 8  I  I  W H 7  I  .  4  4  I  .  1  o  I  
l s H B  I  . 3 7 1  . 2 5 I I W H 8  I  . 4 7 1  . 0 8 1  
f s H 9  I  . 5 3 1  . 1 3 I I W H 9  I  . 4 6 1  . 0 9 1  
I  s H l O  I  .  5 3 1  .  1 3 1  I  W H l O  I  .  5 8 1  .  1 0  I  
+ - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - +  
+ - - - - - - - - - - - - - - - + + - - - - - - - - - - - - - - - +  
I Y e a r  e f f e c t  M  I  I H C  r e l a t i v e  e f f l  
+ - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - +  
I L a b l i V a l u e l  C V I  I L a b l i V a l u e f  C V I  
+ - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - +  
I K 9 4  I  1 . 0 0 1  . 1 0 1  I H F 9 4 1  1 . 0 0 1  . 1 8 1  
I K 9 5  I  1 . 0 0 1  . 1 0 1  I H F 9 5 1  1 . 0 0 1  . 1 8 1  
I K 9 6  I  1 . 0 0 1  . 1 0 1  I H F 9 6 1  1 . 0 0 1  . 1 8 1  
+ - - - - + - - - - - + - - - - + + - - - - + - - - - - + - - - - +  
+ - - - - - - - - - - - - - - - - - - - +  
! R e c r u i t m e n t  I  
+ - - - - + - - - - - - - - - + - - - - +  
I  L a b l l  V a l u e  I  C V I  
+ - - - - + - - - - - - - - - + - - - - +  
J R 9 5  I  2 0 4 3 8 1  . 4 2 1  
I R 9 6  I  2 0 4 3 8 1  . 4 2 1  
+ - - - - + - - - - - - - - - + - - - - +  
S t o c k  n u m b e r s  i n  1 9 9 4  a r e  V P A  s u r v i v o r s .  
T h e s e  a r e  o v e r w r i t t e n  a t  A g e  1  A g e  2  
Table 4.4.9a 
Sole in the Eastern English Channel (Fishing Area VIId) 
Yield per recruit: Summary table 
1 January Spawning time 
F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock 
Factor F numbers weight size biomass size biomass size biomass 
0.0000 0.0000 0.000 0.000 10.508 3593.190 8.603 3422.340 8.603 3422.340 
0.2000 0.0926 0.427 155.690 6.242 1637.325 4.339 1466.671 4.339 1466.671 
0.4000 0.1853 0.571 179.922 4.816 1042.371 2.915 871.913 2.915 871.913 
0.6000 0.2779 0.644 181.830 4.092 766.743 2.192 596.481 2.192 596.481 
0.8000 0.3705 0.688 178.553 3.652 613.151 1. 754 443.083 1. 754 443.083 
1.0000 0.4632 0.718 174.256 3.357 517.706 1.461 347.834 1.461 347.834 
1.2000 0.5558 0. 740 170.102 3.145 453.782 1.250 284.105 1.250 284.105 
1.4000 0.6484 0.756 166.393 2.986 408.488 1.092 239.005 1.092 239.005 
1.6000 0. 7411 0.769 163.168 2.861 374.932 0.969 205.643 0.969 205.643 
1.8000 0.8337 0.780 160.383 2.760 349.151 0.870 180.056 0.870 180.056 
2.0000 0.9263 0.789 157.976 2.677 328.739 0.788 159.837 0.788 159.837 
- - Numbers Grams Numbers Grams Numbers Grams Numbers Grams 
Notes: Run name : S7YPR94 
Date and time : 080CT94:15:59 
Computation of ref. F: Simple mean, age 3 - 8 
F-0.1 factor : 0.2349 
F-max factor : 0.5341 
F-0.1 reference F : 0.1088 
F-max reference F : 0.2474 
Recruitment : Single recruit 
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Table 4.4.12 Sole in VII d. Model parameters for stock-recruitment model 
medium term prediction 
Data read from file s7recin.wgm 
Autocorrelated recruitment 
Moving average term NOT fitted 
IF AIL on exit from E04FDF = 
Residual sum of squares= 
Number of observations= 
Number of parameters = 
Residual mean square = 
Coefficient of determination = 
Adj. coeff. of determination :::: 
IFAIL from E04YCF= 
Parameter Correlation matrix 
Parameter 
~1 c 8 
-0.1136 
22.924 
0 
1.6964 
14 
2 
0.1414 
0.0241 
-0.0572 
0 
1 
-0.9306 1 
s.d. 
0.26 
6.2382 
Table 4.4.13 
Stock: Sole in Division Vlld (Eastern English Channel) 
Assessment Quality Control Diagram 1 
Average F(3-8,u) 
Date of Year 
assessment 
I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 
-
1989 I 0.560 0.424 
1990 0.576 0.400 
1991 0.643 0.479 0.725 
1992 0.565 0.401 0.572 0.425 
1993 0.634 0.455 0.634 0.466 0.560 
I 
1994 0.621 0.436 0.610 0.448 0.519 I 0.477 
Remarks: XSA used in 1993, previously L-S. 
Assessment Quality Control Diagram 2 
Estimated total landings (tonnes) at status quo F 
Date of Year 
assessment 
1 
1988 
1989 4869 
1990 
1991 
1992 
1993 
1994 
1989 1990 
3402 3369 
3310 3552 
\ 
SQC1 
3764 
4066 
4312 
\ 
SQC2 
4488 
4569 
Current 
1 SQC = Landings(y -1) * F(y- 2) * exp [-!_] 
F(y-1) 2 
2 SQC = Landings(y) * F(y - 1) * exp [-!_] 
F(y) 2 
4423 
Forecast 
where F(y), F(y -1) and F(y- 2) are as estimated in the assessment made in year (y + 1). 
Remarks: Landings in 1989 from 1988 Working Group by SHOT forecast. 
1995 
Continued 
i()lJ 
Table 4.4.13 Continued 
Stock: Sole in Division Vlld (Eastern English Channel) 
Date of 
assessment 
1989 
1990 
1991 
1992 
1993 
1994 
1988 
(14000) 
(14600) 
(14245) 
13122 
13838 
15291 
1Geometric Mean 1983-1990. 
Assessment Quality Control Diagram 3 
Recruitment (age 1) Unit: thousands 
Year class 
1989 1991 1992 
(20000) 
(21000) (17400) 
(17864) 16873 
(19682) (20357) 182061 
36371 26318 12228 198001 
41773 26851 281322 (12000) 
Remarks: Figures in brackets are estimated from recruit surveys. 
1993 
I (21000) 
Assessment Quality Control Diagram 4 
Spawning stock biomass (tonnes) 
Date of Year 
assessment 
1988 1989 1990 1991 
1989 9539 8774 89681 84091 
1990 9111 8214 7944 71871 74551 
1991 7859 6645 6669 5258 51241 49191 
1992 8839 7767 8613 6460 6356 6093 1 
1993 9624 7047 7903 6209 7093 7774 
1994 9700 7370 8052 6522 8085 9561 
L_ 
1Forecast. 
Remarks: Not corrected for SOP. 
i l () 
1994 
1996 
56661 
5981 1 
9200 75001 
Table4.4.14 Sole in Division Vlld. Catch per unit effort, 1972-1993 
Belgium UK vessels < 12 m UK vessels> 12 m France 
Year HP corr Beam trawl Otter trawl 
(kg/hr) Hastings trammel (kg/hr) (kg/hr) Offshore trawl Inshore trawl 
(kg/day) GRT corr GRT corr (kg/1 00 h/H P) (kg/1 00 h/H P) 
1972 33.0 15.2 4.8 
1973 40.0 12.1 2.1 
1974 34.5 11.6 3.3 
1975 24.1 35.0 11.5 2.6 
1976 27.3 35.2 10.5 3.7 
1977 30.0 19.9 11.0 3.2 
1978 26.3 50.4 9.1 2.2 
1979 37.4 46.5 8.3 2.1 
1980 23.3 19.0 15.2 1.1 
1981 24.5 30.3 13.7 1.0 
1982 23.7 23.0 11.2 1.6 
1983 22.4 45.1 21.4 1.9 25.5 
1984 21.6 48.7 13.3 2.1 22.5 
1985 22.9 57.4 12.8 1.7 37.9 345.3 
1986 33.5 64.0 10.9 4.1 23.3 290.0 
1987 36.6 56.8 11.0 3.2 28.6 478.5 
1988 15.9 40.7 11.3 1.5 15.4 362.8 
1989 16.8 43.0 10.6 2.4 16.5 332.0 
1990 25.9 30.3 11.9 1.5 12.5 173.2 
1991 22.6 27.0 8.1 2.1 16.4 250.5 
1992 29.1 37.9 8.0 2.5 12.5 444.4 
1993 34.8 23.6 8.4 2.3 21.0 544.6 
Table 4.4.15 Sole in Division Vlld. Effort data, 1975-1993 
Belgium UK vessels< 12 m UK vessels > 12 m France 
Year Beam trawl 
('000 hr) Hastings trammel Beam trawl Otter trawl Offshore trawl Inshore trawl HP corr ('000 nets) ('000 hr) ('000 hr) (hr*HP*1 0**-6) (hr*HP*1 0**-6) 1975 5.0 
1976 6.6 
1977 6.9 
1978 8.2 
1979 7.3 
1980 12.8 2.8 6.8 96.7 
1981 19.0 2.1 6.7 96.7 
1982 24.0 5.9 16.0 110.4 
1983 23.6 3.3 12.6 143.1 1816.7 1984 28.0 4.4 21.8 139.8 2801.3 
1985 25.3 3.8 21.5 163.2 6771.5 228.8 1986 23.5 3.7 25.8 68.8 8067.3 411.2 1987 27.1 4.2 37.8 128.0 6036.7 573.2 1988 38.5 6.1 29.0 213.6 6065.9 942.1 1989 35.7 5.7 41.4 187.2 5815.4 1039.0 1990 30.3 9.8 40.8 316.6 7485.7 909.1 1991 24.3 14.6 53.1 205.2 9540.3 967.0 1992 22.0 7.2 53.7 168.7 9261.4 505.2 1993 20.0 7.6 50.1 182.5 8979.5 442.5 
411 
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Fig.- 4.4.1.- Sole in Division Vlld. Fish stock summary. 
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Figure 4.4.2 Sole in Vlld. Log q residuals 
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Figure 4.4.3 Sole in Vlld. Retrospective analysis 
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Figure 4.4.4 Sole in Vll d 
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Fig 4.4.6 Sole V11 d. Sensitivity analysis of short term forecast. 
Linear sensitivity coefficients (elasticities). 
Key to labels is in Table 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
H Cons Yield 1994 
-0.1 ~------------------------------------------------~ 
0.4 
0.3 
0.2 
0.1 
0 
-0.1 
-0.2 
-0.3 
'V (j) 
lL 
I 
-0.4 ~ 
-0.5 ~ 
Ol 
lL 
I 
~ 
(/J 
s: 
(") 
I 
s 
(") 
z 
1.0 
z 
1.0 
I 
~ 
(") 
I 
(/J 
'V 
I 
~ 
'V 
z 
1.0 
I 
(/J 
'V 
I 
(/J 
Spawning Stock biomass 1995 
N 
z 
N 
I 
~ 
N 
I 
(/J 
··IOILi!Jil 
·······-·····-····-·········· -····-· ······· ·············-················ ............... ·····-··· 
LO ~ 
..,z- 1-C') 1- z ::!' z ::!' 
LO 
(/J 
s: 
LO 
z 1£ ::!' 
<0 
(/J 
s: 
~ 
::!' 
N 
z ~ C') ~ LO ~ ~ ~ ~ ~ 
'V 
~ 
_m 
CO 
U) 
s: 
H Cons Yield 1995 
o.s~~---------------------------------------------, 
0.6 
0.4 -1-m--········································································································································ 
0.2 
0-i...-._+--I""""IW!Iitmi<QQII I I ~ ~ ~,~,~,-,~,~,~,~,~~ 
-0.2 .J· ········1138!1················ ········································································································ 
-0.4 ..L-------------------------------------------------__. 
~ ~ V M v ~ ~ ~ N M ~ N V ~ V N ~ ~ ~ I z z I z I z I z I I I ~ I I 
I I ~ ~ ~ ~ ~ w w ~ w w 
Spawning Stock biomass 1996 
0.4 ..----------------------------------, 
0.3 
0.2 
0.1 
0 
-0.1 
-0.2 
-0.3 
-0.4 ~--------------------------1 
~ § z ~ ~ 2 § ~ s ~ ~ ~ § ~ ~ 2 § ~ ~ s ~ ~ ~ s ~ 
Figure 4.4.7 Sole in Division VIId. Sensitivity analysis of short term forecast. Proportion of total variance 
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Figure 4.4.8 Sole V11 d. Sensitivity analysis of short term forecast. 
Cumulative probability distributions. 
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Figure 4.4.9 Sole in V11 d. Medium term projections. showing 5.25. 50. 75 and 95 percentiles from auto-correlation stock recruit model 
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Figure 4.4.11 Sole in V11 d Standardised effort 
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4 . 5  P l a i c e  i n  D i v i s i o n  V l l d  
4 . 5 . 1  C a t c h  t r e n d s  
L a n d i n g s  d a t a  r e p o r t e d  t o  I C E S  a r e  s h o w n  i n  T a b l e  
4 . 5 . 1  t o g e t h e r  w i t h  t h e  t o t a l  l a n d i n g s  e s t i m a t e d  b y  t h e  
W o r k i n g  G r o u p .  T h e  t r e n d  i n  l a n d i n g s  i s  s h o w n  i n  
F i g u r e  4 . 5 . 4 .  L a n d i n g s  p e a k e d  a t  1 0 , 4 0 0  t  i n  1 9 8 8  a n d  
h a v e  d e c l i n e d  b y  n e a r l y  h a l f  s i n c e  t h e n  t o  5 , 3 3 1  t  i n  
1 9 9 3  w h i c h  w a s  2 0 %  b e l o w  t h e  c a t c h  e s t i m a t e  o f  6 , 6 0 0  
t  p r e d i c t e d  i n  l a s t  y e a r ' s  a s s e s s m e n t .  T h e r e  i s  n o  s e p a r -
a t e  T A C  f o r  D i v i s i o n  V I I d  p l a i c e  w h i c h  a t  p r e s e n t  i s  
m a n a g e d  t o g e t h e r  w i t h  p l a i c e  i n  D i v i s i o n  V I l e .  
4 . 5 . 2  N a t u r a l  m o r t a l i t y ,  m a t u r i t y ,  a g e  c o m p o s i -
t i o n s  a n d  m e a n  w e i g h t  a t  a g e  
A s  i n  p r e v i o u s  a s s e s s m e n t s  n a t u r a l  m o r t a l i t y  w a s  
a s s u m e d  c o n s t a n t  o v e r  a g e s  a n d  y e a r s  a t  0 . 1 2 .  T h e  
m a t u r i t y  o g i v e  u s e d  i s  s h o w n  i n  T a b l e  4 . 5 . 9 .  A g e  c o m -
p o s i t i o n s  f o r  1 9 8 0 - 1 9 9 3  w e r e  a v a i l a b l e  f o r  t h e  U K  a n d  
f o r  1 9 8 1 - 1 9 9 3  f o r  B e l g i u m .  H o w e v e r ,  l e v e l s  o f  s a m p l i n g  
p r i o r  t o  1 9 8 5  w e r e  p o o r  a n d  t h o s e  d a t a  a r e  c o n s i d e r e d  t o  
b e  l e s s  r e l i a b l e .  A g e  c o m p o s i t i o n s  w e r e  a v a i l a b l e  f o r  
F r a n c e  s i n c e  1 9 8 9 .  
Q u a r t e r l y  c a t c h  w e i g h t s  w e r e  a v a i l a b l e  f r o m  t h e  U K  
s i n c e  1 9 8 0  a n d  f r o m  B e l g i u m  s i n c e  1 9 8 6 .  F r e n c h  c a t c h  
w e i g h t s  h a v e  b e e n  c o l l e c t e d  s i n c e  1 9 8 9  b u t ,  f o r  t h e  1 9 9 3  
d a t a ,  o n l y  t h r e e  A L K s  w e r e  a v a i l a b l e  a n d  Q 4  A L K s  
w e r e  u s e d  f o r  t h e  3 r d  a n d  4 t h  q u a r t e r s .  
T h e  a g e - c o m p o s i t i o n  d a t a  a n d  t h e  m e a n  w e i g h t  a t  a g e  i n  
t h e  c a t c h  a n d  s t o c k  a r e  s h o w n  i n  T a b l e  4 . 5 . 2 .  S t o c k  
w e i g h t s  w e r e  c a l c u l a t e d  f r o m  a  s m o o t h e d  c u r v e  o f  c a t c h  
w e i g h t s .  D a t a  f o r  1 9 8 0 - 1 9 9 3  w e r e  u p d a t e d  w i t h  m i n o r  
r e v i s i o n s .  T h e  d a t a  d o  n o t  i n c l u d e  d i s c a r d s  w h i c h  a r e  n o t  
s a m p l e d  f o r  t h i s  s t o c k .  
4 . 5 . 3  C a t c h ,  e f f o r t  a n d  r e s e a r c h  v e s s e l  d a t a  
C o m m e r c i a l  e f f o r t  a n d  C P U E  d a t a  w e r e  a v a i l a b l e  f r o m  
s i x  c o m m e r c i a l  f l e e t s  c o v e r i n g  i n s h o r e  a n d  o f f s h o r e  
t r a w l e r s  a n d  f i x e d  n e t  v e s s e l s .  A l l  f l e e t s  s h o w  a  s t e e p  
d e c l i n e  i n  C P U E  f r o m  1 9 8 8 / 8 9  t o  1 9 9 3 .  E f f o r t  h a s  
i n c r e a s e d  i n  a l l  f l e e t s  s i n c e  1 9 8 3  a n d  d e s p i t e  a  d e c r e a s e  
i n  1 9 9 2  o r  1 9 9 3 ,  r e m a i n s  a t  a  h i g h  l e v e l .  T r e n d s  i n  
C P U E  a n d  e f f o r t  a r e  s h o w n  i n  T a b l e s  4 . 5 . 1 4  a n d  4 . 5 . 1 5  
a n d  F i g u r e s  4 . 5 . 1 0  a n d  4 . 5 . 1 1 .  
E f f o r t  a n d  a g e  c o m p o s i t i o n  d a t a  w e r e  a v a i l a b l e  f o r  t w o  
c o m m e r c i a l  f l e e t s  a n d  s i n c e  1 9 8 8  f r o m  t w o  t r a w l  s u r -
v e y s  c o v e r i n g  m o s t  o f  D i v i s i o n  V I I d .  T h e s e  w e r e  t h e  
E n g l i s h  b e a m  t r a w l  s u r v e y  i n  A u g u s t  ( T a b l e  4 . 5 . 1 6 )  a n d  
t h e  F r e n c h  o t t e r  t r a w l  g r o u n d  f i s h  s u r v e y  i n  O c t o b e r .  
R e c r u i t  s u r v e y  e s t i m a t e s  f o r  0  a n d  1 - g r o u p  f i s h  w e r e  
a l s o  a v a i l a b l e  f r o m  t h e  E n g l i s h  a n d  F r e n c h  Y F S  i n  
D i v i s i o n  V I I d .  
A l l  t h e s e  d a t a  w e r e  u s e d  t o  t u n e  t h e  V P  A  ( i n c l u d i n g  a g e  
1  w h i c h  w a s  n o t  u s e d  f o r  t u n i n g  i n  t h e  1 9 9 3  W o r k i n g  
G r o u p  r e p o r t ) .  T h e  r a n g e  o f  a g e s  a n d  y e a r s  u s e d  i n  e a c h  
4 2 4  
f l e e t  i s  s h o w n  i n  t h e  i n p u t  f i l e  ( T a b l e  4 . 5 . 3 ) .  
4 . 5 . 4  C a t c h  a t  a g e  a n a l y s i s  
A s  f o r  l a s t  y e a r  t h e  a n a l y s i s  w a s  c a r r i e d  o u t  w i t h  X S A .  
A g e s  1 - 1 0 +  w e r e  s e l e c t e d  b e c a u s e  t h e  o l d e r  a g e  g r o u p s  
s h o w e d  h i g h  l e v e l s  o f  v a r i a n c e .  A  n u m b e r  o f  t r i a l  r u n s  
w e r e  m a d e  t o  s e l e c t  t h e  m o s t  a p p r o p r i a t e  m o d e l  f o r  t h e  
d a t a  a n d  a  f o u r  s t a g e  p r o c e s s  w a s  u s e d  t o  s e l e c t  t h e  f i n a l  
t u n i n g  o p t i o n s .  
1 .  T r i a l  r u n s  w e r e  m a d e  t o  s e l e c t  t h e  a g e  t o  b e  t r e a t e d  
a s  r e c r u i t s  a n d  t h e  a g e  f o r  w h i c h  c a t c h a b i l i t y  c a n  b e  
a s s u m e d  t o  b e  c o n s t a n t .  T h e  c a t c h a b i l i t y  w a s  t h e r e -
f o r e  s e t  t o  b e  i n d e p e n d e n t  o f  y e a r  c l a s s  s t r e n g t h  
a b o v e  a g e  1  a n d  i n d e p e n d e n t  o f  a g e  f r o m  a g e  7 .  
2 .  T r e n d s  i n  c a t c h a b i l i t y  w e r e  e x a m i n e d  f o r  f l e e t  p r o b -
l e m s .  A s  a  r e s u l t  a  t a p e r e d  t i m e  w e i g h t  w a s  a p p l i e d  
w i t h  a  p o w e r  o f  3  o v e r  1 0  y e a r s  ( F i g u r e  4 . 5 . 1 ) .  
3 .  A  s h r i n k a g e  t o w a r d s  t h e  m e a n  F  o v e r  3  a g e  ( 8  t o  6 )  
w a s  u s e d  i n  f i n a l  r u n .  
4 .  U s i n g  s e v e r a l  r e t r o s p e c t i v e  a n a l y s e s  a  m o d e r a t e  
s h r i n k a g e  w a s  p r e f e r r e d  ( F i g u r e s  4 . 5 . 2  a n d  4 . 5 . 3 ) .  
T h e  t u n i n g  f l e e t s ,  i n p u t  p a r a m e t e r s  a n d  o u t p u t  f r o m  t h e  
f i n a l  r u n  a r e  s h o w n  i n  T a b l e s  4 . 5  . 4 .  F i s h i n g  m o r t a l i t y  
a n d  s t o c k  n u m b e r s  a r e  i n  T a b l e  4 . 5 . 5 .  
4 . 5 . 5  R e c r u i t  e s t i m a t e s  
R e s e a r c h  v e s s e l  s u r v e y  i n d i c e s  o f  0 ,  1  a n d  2  y e a r  o l d s  
w e r e  a v a i l a b l e  a n d  a r e  s h o w n  i n  T a b l e  4 . 5 . 1 7 .  T h e s e  
i n d i c e s  e x c e p t  0 - g r o u p  a n d  t h e  1 9 9 4  s u r v e y  v a l u e s  w e r e  
u s e d  i n  X S A  w i t h  t h o s e  o f  t h e  t w o  c o m m e r c i a l  f l e e t s  
( s e e  S e c t i o n  4 . 5 . 3 )  a n d  t h e  e s t i m a t e s  o f  t h e  1 9 9 1  a n d  
1 9 9 2  y e a r  c l a s s e s  a r e  s h o w n  b e l o w  w i t h  r e l a t i v e  w e i g h t -
i n g  s h o w n  i n  b r a c k e t s .  
F l e e t  
1 9 9 2  y e a r  c l a s s  
1 9 9 1  y e a r  c l a s s  
( A g e  2  i n  1 9 9 4 )  
( A g e  3  i n  1 9 9 4 )  
U K  R y e  T r a w l ,  <  4 0  t r a  1  
( . 0 0 0 )  1 8 8 2 9  
( . 0 4 4 )  
B e l g i a n  B e a m  T r a w l  1  
( . 0 0 0 )  1 7 8 6 5  
( . 0 1 5 )  
U K  B e a m  T r a w l  S u r v e y  1 3 8 8 6  
( . 2 3 2 )  1 5 3 4 1  ( . 3 1 2 )  
F r e n c h  G F S  
2 1 4 5 8  
( . 2 3 2 )  
2 0 2 9 8  
( . 2 0 6 )  
E n g l i s h  Y F S  
1 3 7 4 3  ( . 1 0 2 )  1 7 6 2 7  
( . 0 9 7 )  
F r e n c h  Y F S  
1 7 1 8 6  
( . 2 3 2 )  1 8 9 1 7  
( . 2 1 3 )  
P  s h r i n k a g e  m e a n  
2 1 9 6 1  
( . 1 1 7 )  
F  s h r i n k a g e  m e a n  1 1 6 1 9  
( . 0 8 7 )  1 8 4 3 8  
( . 1 1 4 )  
W e i g h t e d  p r e d i c t i o n :  
1 6 7 3 8  
1 7 7 8 7  
- - -
R C T 3  w a s  u s e d  t o  p r e d i c t  r e c r u i t m e n t  a t  a g e  1 ;  t h e  i n p u t  
f i l e  i s  p r e s e n t e d  i n  T a b l e  4 . 5 . 6 .  A l t h o u g h  d a t a  f r o m  t h e  
1 - g r o u p  w e r e  a l r e a d y  u s e d  i n  X S A  t h i s  o p t i o n  i s  p r e -
f e r r e d  h e r e  ( a  t r i a l  r u n  w i t h  o n l y  t h e  0 - g r o u p  g a v e  v e r y  
c l o s e  r e s u l t s ,  s e e  T a b l e  4 . 5 . 1 8 ) .  
Results are shown in Table 4.5.7 and are compared to 
those of XSA in the text table below. 
RCT3 XSA 
Weighted 
Year Class average at Var Ratio (Age 1) 
age 1 
1991 26,187 .50 33,502 
1992 20,521 .49 19,660 
1993 19,354 .40 -
1994 27,001 .05 -
------·-···-
The estimation of the 1991 year class is slightly different 
with the two methods and the XSA estimates, which use 
relevant catch data (age 2 in the catches in 1993) are 
preferred. For the 1992 year class the results are very 
similar and the XSA was accepted. The RCT3 value of 
19.3 million at age 1 was used for the 1993 year class 
and because the 1994 year class is poorly estimated by 
RCT3 (Var Ratio only 0.05), the GM80-91 of25.3 million 
was used. 
4.5.6 Historical stock trends 
Trends in fishing mortality, SSB and recruitment are 
shown in Table 4.5.8 and Figure 4.5.4. Fishing mortal-
ity increased steeply in 1991 and remained high in 1992 
with an apparent decrease in 1993. In view of the likely 
underestimate ofF in the current year (see retrospective 
analysis, Figures 4.5.2 and 4.5.3), it is probable that F 
in 1993 has remained closer to the 1991/92 peak. 
Spawning stock biomass increased rapidly in 1988 fol-
lowing recruitment of the strong 1985 year class. Since 
1990 it has declined steadily and is now close to the 
historical low. Apart from one above-average year class 
(1991), recruitment has been close to the GM level of25 
million 1 year olds since 1989. 
4.5. 7 Biological reference points 
A stock-recruitment scatter plot is shown in Figure 
4.5.5. The value of Fmed from the plot is 0.37 kg/-
recruit which is equivalent to a reference F2_6 of 0.48 
and is at the same level as current F (0.48). The yield 
per recruit input values are given in Table 4.5.9 and the 
output summary in Table 4.5.10. The Yield/R and 
SSB/R curves are shown in Figure 4.5.6. Assuming 
recruitment of 25 million, the equilibrium yield will 
average 6,500 t with a corresponding SSB of 9,300 t, 
slightly above current levels of biomass. Since recruit-
ment has been very stable at levels of SSB ranging from 
6,000 to 14,000 t it is not clear what level MBAL 
should be set at from the relatively short time series 
available. 
4.5.8 Short-term forecast 
The input data for the catch forecasts are given in Table 
4.5.9. Stock numbers in 1994 were taken from the VPA 
output adjusted for recruitment at age 1 and the GM of 
25.3 million was used for age 1 in 1995 and 1996. The 
exploitation pattern was the mean of the period 1991-
1993, scaled to the 1993 F<2_6J value of 0.48. Catch and 
stock weights at age were the mean for the period 1991-
1993 and proportions of M and F before spawning were 
set to zero. The results of the status quo catch prediction 
are given in Table 4.5.11 and Figure 4.5.6. The pre-
dicted catch in 1994 will be 6,000 t with a SSB of 7,900 
t. This compares with a figure of 7,200 t forecast for the 
catch for last year. Continuing with the same level of F 
implies a decrease in catch to 5,600 t and a prediction of 
SSB of 8,200 tin 1995 and 7,900 tin 1996. 
The results of sensitivity analysis of the status quo catch 
prediction are shown in Figures 4.5.7, 4.5.8 and 4.5.9. 
The input data are given in Table 4.5.12. 
Figure 4.5. 7 shows the sensitivity of the prediction to 
the various input parameters used. It shows, for 
example, that the yield in 1995 is very dependent on the 
fishing mortality in 1994 and 1995. 
Figure 4.5.8 shows the proportion of total variance of 
the estimated yields and spawning biomass contributed 
by the input parameters. For yield in 1995, most of the 
variance is contributed by the estimates of fishing mor-
tality in 1995 and by the estimate of the recruits at age 
1. 
Figure 4.5 .9 shows probability profiles for yields and 
biomass in 1994 and 1995. 
4.5.9 Medium-term predictions 
No simulation was carried out on this stock. 
4.5.10 Long-term considerations 
The current level ofF is equal to F med and, at this level, 
the SSB should sustain itself. The stock is being fished 
down from an historically high level following the strong 
recruitment in 1985 and, at average levels of recruit-
ment, the decline will continue if fishing mortality 
m creases. 
4.5.11 Comments on the assessment 
The methodology used this year was very similar to last 
year and XSA was used for the second time. N everthe-
less we can notice that we use for the first time one year 
old survey indices in the tuning to take advantage of the 
XSA method and only the estimate of age 1 in 1994 was 
obtained from RCT3. 
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Even if the methodology remained the same, however 
we observed an important change this year in the estima-
tion of the fishing effort. Indeed, since the last assess-
ment the F values have notably increased for the last 5 
years and this figure looks more realistic knowing the 
actual high level of effort. The fact that the recent F 
values were underestimated has already been noticed 
when we used retrospective analysis. As a consequence 
of the increase in F the SSB estimates have clearly 
decreased but recruitment remains very close to the 
previous assessment. Quality control diagrams are pres-
ented in Table 4.5 .13. 
4.5.12 Catch at age analysis 
a) Selection of ages to be treated as recruits (i.e. catch-
ability likely to be influenced by year class strength). 
A trial run was made with all ages below 8 treated 
as recruits (all other options accepted as defaults, 
tuning report output available in WG files). Examin-
ation of the regression statistics showed that for most 
ages and fleets the slopes were not significantly 
different from 1. 0 and a satisfactory model for these 
ages would be catchability constant with respect to 
time. Except for this at age 1 we notice that the 
slope differs statistically from 1 for French YFS 
with a high r2 (for 5 df t=2.6 and the value of 
t=3. 7) and for English BTS (for 4 df t=2.5 and the 
value of t=2.5). For age 2 the t is test only signifi-
cant for the French GFS (t=3.9 for 4 dt) and not 
for the other three fleets. It was accepted that the 
1-group only should be treated as recruits and the 
catchabilities were therefore set to be dependent on 
year class strength for ages 0 and 1. 
b) Selection of ages above which catchability is con-
stant. Catchability was set constant above age 7 in 
trial runs and the patterns of q with age were exam-
ined for each fleet (Figure 4.5.12). In most fleets, q 
showed a slight decline with age from a peak at age 
4 and there was no consistent age at which it 
appeared to level off. Setting q constant at age 6 
slightly overestimated q on the older ages and age 8 
it was likely to be underestimated slightly. The 
default age 7 was therefore taken as an acceptable 
compromise. 
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c) Trends in catchability in the commercial fleets were 
examined from runs with each fleet separately (Fig-
ure 4.5.1). There were strong trends in catchability 
residuals in all three commercial fleets before 1988 
and examination of the In catchability residuals 
showed blocks of negative residuals before 1988 
switching to positive after 1988. In later runs the 
years before 1988 were therefore downweighted 
using a tricubic weight over 10 years, to remove the 
effect of the earlier period. 
d) An upturn in F on the older ages was noted in early 
runs in which shrinkage to the mean over 5 ages was 
used. In view of the shortened age range being used, 
this had the effect of shrinking to the average F on 
ages 4-8. A shrinkage over 3 ages ( 6-8 ) was used 
in later runs. 
e) Retrospective analysis was carried out initially using 
the two commercial fleets only as the time series for 
the survey fleets was too short. Shrinking to SEs of 
0.3, 0.5 and 0.7 was examined (Figure 4.5.2). 
There was a tendency to underestimate F in previous 
years and this was particularly marked since 1990. 
In 1991 and 1992, F appeared to be under estimated 
by between 20-30%. There was also a steep 
decrease in F in 1993. A retrospective run was also 
carried out with all tuning fleets although it was only 
possible to step back one year before the survey 
fleets were excluded (Figure 4.5.3). The results gave 
a similar pattern with a large underestimate of F in 
1992 compared with the current assessment and a 
steep decline in F in 1993. The level of shrinkage 
had only a minor effect on these discrepancies. A 
strong shrinkage (0.3) increased the difference 
between the F in 1992 in the two runs but reduced 
the downturn in the most recent year. With weak 
shrinkage ( 1. 0) the F in 1992 appeared to be the 
lowest on record which was not thought to be realis-
tic. A moderate shrinkage (0.5) giving an intermedi-
ate result was therefore preferred. 
Table 4.5.1 PLAICE in Division VII d. Nominal landings (tonnes) as officially reported to ICES, 1976-1993. 
UK Total Un- Total as 
Year Belgium Denmark France (E+W) Others reported reported1 used by 
WG 
1976 147 11 1,439 376 - 1,963 - 1,963 
1977 149 812 1,714 302 - 2,246 - 2,246 
1978 161 1562 1,810 349 - 2,476 - 2,476 
1979 217 282 2,094 278 - 2,617 - 2,617 
1980 435 1122 2,905 304 - 3,756 -1,106 2,650 
1981 815 - 3,431 489 - 4,735 34 4,769 
1982 738 - 3,504 541 22 4,805 60 4,865 
1983 1,013 - 3,119 548 - 4,680 363 5,043 
1984 947 - 2,844 640 - 4,431 730 5,161 
1985 1,148 - 3,943 866 - 5,957 65 6,022 
1986 1,158 - 3,288 828 4882 5,762 1,072 6,834 
1987 1,807 - 4,768 1,292 - 7,867 499 8,366 
1988 2,165 - 5,6882 1,250 - 9,103 1,317 10,420 
1989 2,019 + 3,2651 1,382 - 6,666 2,092 8,758 
1990 2,149 - 4,170 1,404 - 7,725 1,322 9,047 
1991 2,265 - 3,6061 1,565 - 7,436 377 7,813 
19923 1,560 1 2,7621 1,541 1 5,865 472 6,337 
19933 0,877 +2 2,4081 1,075 27 4,387 944 5,331 
1Estimated by the Working Group. 
2Includes Division VIle. 
3Provisional. 
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Taple 4.5.2 - Plaice in Division VIId. Catch numbers, catch vveights and stock weights at 
age. 
Run title : 1070 PLAICE 1994 WG,1-15+,80-93,SEXES COMB 
At 7/10/1994 19:42 
Table 1 Catch numbers at age (numbers*10**-3) 
YEAR, 1980, 1981, 1982, 1983, 
AGE 
1, 53, 16, 265, 92, 
? 
""' 
2644, 2446, 1393, 3030, 
3, 1451, 6795, 6909, 3199, 
4, 540, 2398, 3302, 5908, 
5, 4 90, 290, 762, 931, 
6, 75, 159, 206, 226, 
7, 45, 51, 96, 92, 
8, 44, 42, 62, 122, 
9, 4, 56, 21, 4, 
+gp, 103, 200, 88, 101, 
0 TOTALNUM, 5449, 12453, 13104, 13705, 
TONS LAND, 2650, 4769, 4865, 5043, 
SOPCOF %, 100, 94, 92, 90, 
Table 1 Catch numbers at age (numbers* 10* *-3) 
YEAR, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 
AGE 
1, 350, 142, 679, 25, 16, 826, 1632, 1542, 1665, 740, 
2, 1871, 5714, 4884, 8499, 5011, 3638, 2627, 5860, 6193, 7606, 
3, 7310, 6195, 7034, 7508, 18813, 7227, 8746, 5445, 4450, 3817, 
4, 2814, 4883, 3663, 3472, 4900, 94 53, 5983, 4524, 1725, 1259, 
5, 1874, 413, 1458, 1257, 1118, 2672, 3603, 2437, 1187, 542, 
6, 533, 612, 562, 430, 541, 588, 801, 1681, 1044, 4681 
7, 236, 164, 254, 442, 439, 288, 243, 286, 698, 334, 
8, 101,- 99, 69, 154, 127, 179, 203, 120, 200, 287' 
9, 34, 139, 19, 105, 105, 81, 178, 113, 116, 102, 
+gp, 100, 50, 34, 77, 174, 197, 231, 125, 118, 152, 
0 TOTALNUM, 15223, 18411, 18656, 21969, 31244, 25149, 2424 7, 22133, 17396, 15307, 
TONS LAND, 5161, 6022, 6834, 8366, 10420, 8758, 9047, 7813, 6337, 5331, 
SOPCOF %, 86, 92, lOO, 98, 92, 93, 98, 96, 98, 99, 
1 
Run title : 107D PLAICE 1994 WG,l-15t,80-93,SEXES COMB 
At 7/10/1994 19:42 
Table 2 Catch weights at age (kg) 
YEAR, 1980, 1981, 1982, 1983, 
AGE 
1, .3090, .2390, .2450, .2660, 
2, .3120, .2990, .2710, .2960, 
3, .4990, .3730, ,3.530r . 3490, 
4, .6270, . 4640, .4310, .4200, 
.s, . 7870, .7120, . 6400, .5420, 
6, 1.1390, .8700, .7950, .8220, 
7, 1.1790, . 8630, 1. 1530, .9530, 
8, 1. 2930, .8970, 1. 0670, 1.1440, 
9, 1.4750, .9920, 1.5040, .9430, 
+gp, 1. 5572, 1.1736, 1.3552, 1. 5907' 
0 SOPCOFAC, .9995, . 9353, .9208, .9003, 
Table 2 Catch weights at age (kg) 
\'EAR, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 
AGE 
1, .2330, .2540, . 2260, .2510, . 2920, .2010, . 2010, . 2250, .1820, .2200, 
2, .2950, . 2780, . 3060, .2820, . 2680, . 2680, .2560, .2770, .2770, . 2720, 
3, . 3360, .3010, .3310, . 3600, .3210, .3210, . 3260, . 3110' .3520, .3360, 
4, . 4020, .4270, .4060, . 4770, . 4320, .3700, . 3780, .3900, .4290, .4320, 
5, .5080, . 5020, . 5460, .5770, .5600, .4730, .4830, .4540, .5090, .5070, 
6, . 6890, .5700, . 4860, . 7830, . 6570, . 6480, . 6100, .5560, . 5850, . 5910, 
7, . 7030, . 5570, . 6290, . 7350, . 7700, .8370, .7810, .7450, .7010, '7410, 
8, . 9450, 1. 0810, . 8710, 1.1420, . 9080, .9070, . 9630, 1.0870, . 8370, .8200, 
9, 1. 0280, .8490, 1. 44 60, 1. 2680, 1.2180, 1.2040, 1.1590, . 9240, .8500, .9340, 
+gp, 1.4269, 1.4209, 1.5789, 1. 5148, 1. 32801 1.5195, 1. 3099, 1. 6015, 1.1947, 1.1555, 
0 SOPCOFAC, . 8632, .9239, 1. 0001, .9757, .9224, .9313, . 9795, .9625, . 9846, .9940, 
1 
dl r;, 8 Continued 
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Table 4.5.2 - (continued) 
Run title : 107D PLAICE 1994 1ilG, 1-15+, 80-93, SEXES COMB 
At 7/10/1994 19:42 
Table 3 Stock weights at age (kg) 
YEAR, 1980, 1981, 1982, 1983, 
AGE 
1, .1710, .1100, .1050, .0970, 
2, .3320, • 2160, . 2080, .1920, 
3, .4820, . 3170, .3080, . 2860, 
4, . 6220, . 4140, . 4060, . 3790, 
5, . 7510, . 5060, .5020, .4700, 
6, .8700, .5940, . 5960, .5600, 
7, .9770, . 6770, . 6870, . 6480, 
8, 1. 0740, . 7560, . 7760, .7350, 
9, 1.1610, .8300, .8620, .8210, 
+gp, 1.3392, 1.0419, 1.1184, 1.1688, 
Table 3 Stock weights at age (kg) 
YEAR, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 
AGE 
1, .0820, . 0840, .1010, .1220, • 0840, .0790, . 0850, • 0650, .0880, .1080, 
2, .1640, .1710, .2050, .2420, .1680, .1620, .1720, .1410, .1770, . 2140, 
3, • 2480, . 2590, .3110, .3610, .2540, .2500, . 2620, .2270, . 2680, .3150, 
4, .3330, . 3480, . 4200, .4790, .3400, .3420, .3550, .3240, . 3610, • 4140, 
5, .4200, .4400, .5320, . 5960, .4270, . 4390, .4510, . 4320, . 4560, .5090, 
6, .5070, .5330, . 6460, . 7120, • 5140, • 5410, . 5490, .5500, . 5520, . 6010, 
7, . 5960, . 6280, .7630, .8260, .6030, • 6480, . 6510, . 6790, .6510, . 6900, 
8, . 6860, . 7250, .8820, .9390, .6920, .7590, . 7550, .8190, . 7510, • 7760, 
9, .7770, .8240, 1. 0040, 1. 0510, . 7830, . 8740, . 8620, . 9690, . 8530, . 8580, 
+gp, 1.0858, 1. 2060, 1. 3126, 1. 3055, . 9519, 1. 2112, 1.1247, 1. 4036, 1.1158, 1.0384, 
-t. 2. 9 
- t  3  0  
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1 0 6  
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9 . 7  9 9 4 . 9  5 8 3 . 7  2 1 4 . 3  1 3 0 . 3  9 6 . 8  6 9 . 3  8 0 . 6  2 7 . 4  1 2 . 1  9 . 6  7 . 9  3 . 7  3 . 6  7 . 6  
B E L G I A N  B E A M  TBN~TL( H P  c o r r ,  5 / 9 / 9 3 ) ,  a l l  g e a t : ' : : J  a g e  c o m p  
1 9 8 1  1 9 9 3  
1  1  0  1  
2  1 5  
2 4 . 4  2 8 5 . 9  1 1 2 6 . 5  5 9 3 . 3  6 7 . 3  2 1 . 6  8 . 3  7 . 1  1 3 . 3  1 4 . 1  3 . 0  1 1 . 7  1 . 3  1 3 . 4  1 0 . 3  
2 9 . 8  1 4 7 . 8  1 0 6 5 . 4  6 8 8 . 2  1 8 7 . 2  5 5 . 1  2 1 . 1  6 . 5  4 . 6  4 . 0  5 . 8  2 . 4  1 . 8  1 . 5  4 . 7  
2 6 . 4  4 7 6 . 7  6 5 4 . 3  1 3 8 4 . 5  1 6 5 . 0  5 2 . 2  2 3 . 0  3 1 . 6  1 . 3  1 . 4  3 . 6  3 . 1  o . 4  1 . 4  1 2 . 2  
3 5 . 4  9 2 . 0  1 5 7 0 . 4  7 1 2 . 1  4 6 7 . 5  1 3 4 . 3  6 1 . 0  2 8 . 2  5 . 4  6 . 8  5 . 0  4 . 6  2 . 4  6 . 1  3 . 1  
3 3 . 4  5 5 7 . 2  1 1 2 5 . 3  1 1 1 5 . 1  9 3 . 9  1 9 7 . 2  5 2 . 9  3 1 . 9  5 . 3  6 . 1  0 . 7  0 . 1  0 . 1  4 . 3  5 . 0  
3 0 . 8  7 0 0 . 6  1 1 4 1 . 8  6 6 7 . 8  2 6 9 . 9  1 4 5 . 9  6 0 . 3  1 1 . 3  5 . 6  6 . 4  0 . 1  0 . 1  0 . 1  3 . 6  0 . 1  
4 9 . 3  1 9 4 4 . 8  1 6 3 9 . 7  8 8 9 . 0  3 4 3 . 1  9 2 . 7  1 5 4 . 5  4 1 . 1  2 8 . 0  1 4 . 1  1 . 1  1 0 . 1  0 . 7  0 . 1  2 . 0  
4 8 . 9  7 7 3 . 0  4 2 6 4 . 6  1 3 0 1 . 8  2 3 7 . 1  1 0 9 . 9  1 1 3 . 2  3 5 . 8  2 5 . 4  2 4 . 0  1 0 . 4  0 . 3  0 . 1  0 . 1  4 . 8  
4 3 . 8  7 3 . 6  1 7 3 3 . 7  2 9 5 0 . 5  9 7 3 . 4  2 1 2 . 8  1 1 3 . 1  6 1 . 1  2 1 . 7  0 . 1  9 . 8  1 4 . 6  9 . 0  0 . 1  0 . 1  
3 8 . 5  3 7 2 . 1  2 6 8 7 . 5  1 9 4 2 . 8  1 0 0 7 . 0  1 8 4 . 8  4 3 . 9  5 0 . 5  1 3 . 1  1 4 . 0  1 1 . 1  1 0 . 0  0 . 1  4 . 0  0 . 1  
3 2 . 8  5 9 5 . 4  1 6 3 9 . 2  1 1 4 9 . 4  1 0 8 9 . 5  6 9 8 . 4  8 6 . 9  3 6 . 0  5 8 . 9  1 . 7  3 . 3  2 . 4  1 . 5  0 . 0  1 . 5  
3 0 . 9  8 8 9 . 8  1 0 3 1 . 7  4 0 3 . 8  2 7 7 . 6  2 8 2 . 1  1 5 9 . 7  5 8 . 2  6 0 . 7  6 . 7  4 . 7  1 . 4  0 . 0  0 . 0  1 . 0  
2 8 . 2  4 8 8 . 8  6 8 4 . 2  2 7 4 . 3  1 9 7 . 6  1 2 1 . 6  7 4 . 7  6 2 . 8  1 0 . 6  1 9 . 3  2 7 . 9  0 . 0  0 . 0  0 . 0  0 . 0  
U K  B E A M  T R A I · ' l L  S U R V E Y  
1 9 8 8  1 9 9 3  
1  1  . 5  . 7 5  
1  6  
1 . 0  2 6 . 5  3 1 . 3  4 3 . 8  7 . 0  4 . 6  4 . 8  
1 . 0  2 . 3  1 2 . 1  1 6 . 6  1 9 . 9  3 . 3  5 . 3  
1 . 0  5 . 2  4 . 9  5 . 8  6 . 7  7 . 5  4 . 5  
1 . 0  1 1 . 7  9 . 1  7 . 0  5 . 3  5 . 4  6 . 7  
1 . 0  1 6 . 5  1 2 . 5  4 . 2  4 . 2  5 . 6  1 0 . 2  
1 . 0  3 . 2  1 3 . 4  5 . 0  1 . 7  1 . 9  7 . 3  
F r e n c h  G F S  
1 9 8 8  1 9 9 3  
1  1  . 7 5  1  
1  6  
1 . 0  8 . 0  1 7 . 6  9 . 9  1 . 7  0 . 6  0 . 7  
1 . 0  3 . 5  7 . 4  2 . 7  1 . 1  0 . 1  0 . 2  
1 . 0  3 . 3  0 " 9  2 . 3  1 . 4  1 . 3  0 . 5  
1 . 0  1 . 6  0 . 6  0 . 4  0 . 2  0 . 2  0 . 3  
1 . 0  3 7 . 7  3 . 2  0 . 5  0 . 2  0 . 1  0 . 4  
1 . 0  1 0 . 0  5 . 4  2 . 0  0 . 4  0 . 2  0 . 6  
E n g l i s h  Y F S  
1 9 8 5  1 9 9 3  
1  1  . 5  . 7 5  
1  1  
1 . 0  0 . 9  
1 . 0  1 . 2  
1 . 0  1 . 6  
1 . 0  1 . 2  
1 . 0  0 . 7  
1 . 0  0 . 4  
1 . 0  0 . 3  
1 . 0  0 . 9  
1 . 0  0 . 4  
F r e n c h  Y F S  
1 9 8 7  1 9 9 3  
1  1  .  5  .  7 5  
1  1  
1 . 0  0 . 9  
1 . 0  0 . 8  
1 . 0  0 . 2  
1 . 0  0 . 4  
1 . 0  0 . 4  
1 . 0  1 . 4  
1 . 0  0 . 4  
T a b l e  4 . 5 . 4 . - P l a i c e  i n  V I I d .  T u n i n g  o u t p u t .  
L~Nestoft V P A  V e r s i o n  3 . 1  
7 / 1 0 / 1 9 9 4  1 9 : 3 7  
E E t e n d e d  S u r v i v o r s  A n a l y s i s  
1 0 7 D  P L A I C E  1 9 9 4  W G , l - 1 5 + , 8 0 - 9 3 , S E X E S  C O M B , M I L L N E R / A T  
C P U E  d a t a  f r o m  f i l e  p 7 d e f 9 3 . v p a  
C a t c h  d a t a  f o r  1 4  y e a r s .  1 9 8 0  t o  1 9 9 3 .  A g e s  1  t o  1 0 .  
F l e e t ,  F i r s t ,  L a s t ,  F i r s t ,  L a s t ,  A l p h a ,  
y e a r ,  y e a r ,  a g e  ,  a g e  
U K  R Y E  T R A W L , < 4 0  t r a ,  1 9 8 4 ,  1 9 9 3 ,  2 ,  9 ,  . 0 0 0 ,  
B E L G I A N  B E A M  T R A W L (  
,  
1 9 8 1 ,  
1 9 9 3 ,  
2 ,  
9 ,  . 0 0 0 ,  
U K  B E A N  T R A W L  S U R V E Y ,  1 9 8 8 ,  1 9 9 3 ,  
1 ,  
6 ,  .  5 0 0 ,  
F r e n c h  G F S  
,  
1 9 8 8 ,  1 9 9 3 ,  1 ,  6 ,  . 7 5 0 ,  
E n g l i s h  Y F S  ,  1 9 8 5 ,  
1 9 9 3 ,  1 ,  
1 ,  . 5 0 0 ,  
F r e n c h  Y F S  1 9 8 7 ,  
1 9 9 3 ,  1 ,  
1 ,  
. 5 0 0 ,  
T i m e  s e r i e s  w e i g h t s  
T a p e r e d  t i m e  w e i g h t i n g  a p p l i e d  
P o v . r e r  =  3  o v e r  1 0  y e a r s  
C a t c h a b i l i t y  a n a l y s i s  :  
C a t c h a b i l i t y  d e p e n d e n t  o n  s t o c k  s i z e  f o r  a g e s  <  2  
R e g r e s s i o n  t y p e  =  C  
M i n i m u m  o f  4  p o i n t s  u s e d  f o r  r e g r e s s i o n  
B e t a  
1 .  0 0 0  
1 .  0 0 0  
. 7 5 0  
1 . 0 0 0  
. 7 5 0  
. 7 5 0  
S u r v i v o r  e s t i m a t e s  s h r u n k  t o  t h e  p o p u l a t i o n  m e a n  f o r  a g e s  <  2  
C a t c h a b i l i t y  i n d e p e n d e n t  o f  a g e  f o r  a g e s  > =  7  
T e r m i n a l  p o p u l a t i o n  e s t i m a t i o n  
S u r v i v o r  e s t i m a t e s  s h r u n k  t o w a r d s  t h e  m e a n  F  
o f  t h e  f i n a l  5  y e a r s  o r  t h e  3  o l d e s t  a g e s .  
S . E .  o f  t h e  m e a n  t o  w h i c h  t h e  e s t i m a t e s  a r e  s h r u n k =  . 5 0 0  
M i n i m u m  s t a n d a r d  e r r o r  f o r  p o p u l a t i o n  
e s t i m a t e s  d e r i v e d  f r o m  e a c h  f l e e t =  . 3 0 0  
P r i o r  w e i g h t i n g  n o t  a p p l i e d  
T u n i n g  h a d  n o t  c o n v e r g e d  a f t e r  6 0  i t e r a t i o n s  
T o t a l  a b s o l u t e  r e s i d u a l  b e t w e e n  i t e r a t i o n s  
5 9  a n d  6 0  =  . 0 0 0 9 2  
F i n a l  y e a r  F  v a l u e s  
A g e  ,  
1 ,  
2 ,  3 ,  
4 ,  
5 ,  
6 ,  7 ,  
I t e r a t i o n  5 9 ,  .  0 4 0 8 ,  
. 3 3 7 8 ,  .  6 2 8 0 ,  . 6 6 3 5 ,  . 4 1 9 4 ,  . 3 7 2 8 ,  
.  3 8 4 2 ,  
I t e r a t i o n  6 0 ,  
. 0 4 0 8 ,  . 3 3 8 2 ,  •  6 2 8 3 ,  
•  6 6 3 5 ,  
. 4 1 9 4 ,  
. 3 7 2 9 ,  . 3 8 4 2 ,  
R e g r e s s i o n  w e i g h t s  
.  0 2 0 ,  
. 1 1 6 ,  
. 2 8 4 ,  
. 4 8 2 ,  .  6 7 0 ,  . 8 2 0 ,  . 9 2 1 ,  
.  9 7 6 ,  . 9 9 7 ,  
F l e e t  
U K  R Y E  T R A W L , < 4 0  t r a  
R e g r e s s i o n  s t a t i s t i c s  :  
8 ,  
.  3 6 5 6 ,  
.  3 6 5 6 ,  
1 . 0 0 0  
A g e s  w i t h  q  i n d e p e n d e n t  o f  y e a r  c l a s s  s t r e n g t h  a n d  c o n s t a n t  w . r . t .  t i m e .  
A g e ,  S l o p e  ,  
t - v a l u e  
I  
I n t e r c e p t ,  R S q u a r e ,  
N o  P t s ,  R e g  s . e ,  
M e a n  Q  
2 ,  2 .  3 0 ,  - .  8 6 2 ,  
- . 4 5 ,  
. 0 9 ,  
1 0 ,  1 .  4 9 ,  - 5 . 4 5 ,  
3 ,  1 .  2 0 ,  
- 1 . 0 4 5 ,  3 . 5 5 ,  .  8 6 ,  1 0 ,  
.  2 6 ,  - 4 . 5 7 ,  
4 ,  
1 .  0 4 ,  
- . 1 6 8 ,  
4 .  3 0 ,  . 8 2 ,  1 0 ,  
. 3 7 ,  - 4 . 4 7 ,  
5 ,  .  8 2 ,  .  6 9 1 ,  5 .  2 6 ,  
' 7 8 ,  
1 0 ,  
. 3 2 ,  - 4 .  6 2 ,  
6 ,  1 .  3 5 ,  
- . 3 3 2 ,  3 . 6 1 ,  .  1 8 ,  
9 ,  .  8  4 ,  - 4 .  6 5 ,  
7 ,  
1 . 1 2 ,  - . 1 0 8 ,  4 .  6 1 ,  
. 1 6 ,  9 ,  
. 8 0 1  
- 4 . 8 7 ,  
8 1  
. 4 7 ,  
l ,  6 9 7 1  5 .  6 9 ,  . 7 1 ,  
9 ,  . 2 5 ,  
- 4 .  9 6 ,  
9 ,  .  4 3 ,  
1 .  0 6 2 ,  5 . 4 1 ,  
•  4 6 ,  
9 ,  . 3 0 ,  - 5 . 0 3 ,  
1  
9  
. 3 5 6 3  
. 3 5 6 3  
C o n t i n u e d  
' l 3 1  
Table 4.5.4.- Continued. 
Fleet : BELGIAN BEAM TRAWL( 
Regression statistics : 
Ages with q independent of year class strength and constant w.r.t. time. 
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 
2, 7.92, -.767, -12.35, .00, 10, 8.95, -7.18, 
3, 2.24, -1.778, .29, .32, 10, .93, -5.43, 
4, .98, .111, 5.33, . 92, 10, .23, -5.27, 
5, .78, .711, 6.01, .70, 10, .39, -5. 36, 
6, . 50, 1. 604' 6.59, .71, 10, .25, -5.57, 
7, .78, . 715, 6.03, .71, 10, .23, -5.77, 
8, .98, . 043, 5. 85, .63, 10, .32, -5.84, 
9, 2.23, -.570, 5.94, . 05, 10, 2.06, -5.77, 
1 
Fleet : UK BEAM TRAWL SURVEY 
Regression statistics 
Ages 111i th q dependent on year class strength 
Age, Slope 
' 
t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q 
1, . 36, 1. 646, 9.25, .66, 6, .22, -7.89, 
Ages with q independent of year class strength and constant w.r.t. time. 
Age, Slope 
' 
t-value 
' 
Intercept, RSquare, No Pts, Reg s.e, Mean Q 
2, .85, .258, 7.58, .47, 6, , 401 -7.18, 
3, . 90, .329, 7.17, . 76, 6, .39, -6.91, 
4, . 99, . 036, 6.70, . 86, 6, .34, -6.68, 
5, 1.27, -. 772, 5.82, . 70, 6, • 43, -6.34, 
6, 2. 56, -1.355, 1. 87' .18, 6, .89, -5.38, 
1 
Fleet : French GFS 
Regression statistics 
Ages with q dependent on year class strength 
Age, Slope 
' 
t-val~e 
' 
Intercept, RSquare, No Pts, Reg s.e, Mean Log q 
1, . 30, 1. 627' 9.40, . 62, 6, .24, -8.01, 
Ages with q independent of year class strength and constant w.r.t. time. 
Age, Slope 
' 
t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 
2, . 32, 2.343, 9. 43, .78, 6, .20, -8.42, 
3, .71, . 826, 8.73, . 71, 6, • 46, -8.40, 
4, 1.13, -.237, 8 • 77 T . 50, 6, . 86, -8.78, 
5, 1.12, -.129, 9.10, . 26, 6, 1.12, -9.01, 
6, -7.81, -1.944, 5.12, .01, 6, 3.51, -7. 96, 
1 
Fleet : English YFS 
Regression statistics 
Ages with q dependent on year class strength 
Age, Slope 
' 
t-value. , Intercept, RSquare, No Pt.s, Reg s.e, Mean Log q 
1, 
. 88' .251, 10. 41, . 50, 9, .40, -10.45, 
1 
Fleet : French YFS 
Regression statistics 
Ages with q dependent on year class strength 
Age, Slope 
' 
t-value 
' 
Intercept, RSquare, No Pts, Reg s.e, Mean Log q 
1, . 45, 3.631, 10.28, .92, 7, .10, -10.58, 
1 
Continued 
!} 3 2 
T a b l e  4 . 5 . 4 . - C o n t i n u e d .  
1  
T e r m i n a l  y e a r  s u r v i v o r  a n d  F  s u m m a r i e s  
A g e  1  
C a t c h a b i l i  t y  d e p e n d e n t  o n  a g e  a n d  y e a r  c l a s s  s t t ' e n < J t h  
Y e a r  c l a s s  =  1 9 9 2  
F l e e t ,  
U K  R Y E  T R A W L , < 4 0  t r a ,  
B E L G I A N  B E A M  T R A W L (  ,  
U K  B E A M  T R A W L  S U R V E Y ,  
F r e n c h  G F S  
E n g l i s h  Y F S  
F r e n c h  Y F S  
P  s h r i n k a g e  m e a n  
F  s h r i n k a g e  m e a n  
W e i g h t e d  p r e d i c t i o n  
S u r v i v o r s ,  
a t  e n d  o f  y e a r ,  
1 6 7 3 8 . ,  
I n t ,  
s . e ,  
. 1 4 ,  
E s t i m a t e d ,  
S u r v i v o r s ,  
1 . ,  
1 . ,  
1 3 8 6 6 . ,  
2 1 4 5 8 . ,  
1 3 7 4 3 . ,  
1 7 1 8 6 . ,  
2 1 9 6 1 . ,  
1 1 6 1 9 . ,  
E z t ,  
s . e ,  
. 1 0 ,  
I n t ,  
s . e ,  
. 0 0 0 ,  
. 0 0 0 ,  
. 3 0 0 ,  
. 3 0 0 ,  
. 4 5 3 ,  
. 3 0 0 ,  
,  4 3 ,  r  r  r  
.  5 0 , , , ,  
N ,  
6 ,  
V a r ,  
R a t i o ,  
.  6 6 7 '  
E x t ,  
s . e ,  
. 0 0 0 ,  
. o o o ,  
.  0 0 0 ,  
. 0 0 0 ,  
. 0 0 0 ,  
. 0 0 0 ,  
F  
. 0 4 1  
V a r ,  
R a t i o ,  
.  0 0 ,  
•  0 0 ,  
. 0 0 ,  
' 0 0 ,  
. 0 0 ,  
. 0 0 ,  
A g e  2  
C a t c h a b i l i t y  c o n s t a n t  w . r . t .  t i m e  a n d  d e p e n d e n t  o n  a g e  
Y e a r  c l a s s  =  1 9 9 1  
F l e e t ,  
U K  R Y E  T R A W L , < 4 0  t r a ,  
B E L G I A N  B E A M  T R A V T L  (  ,  
U K  B E A M  T R A W L  S U R V E Y ,  
F r e n c h  G F S  
E n g l i s h  Y F S  
F r e n c h  Y F S  
F  s h r i n k a g e  m e a n  
W e i g h t e d  p r e d i c t i o n  
S u r v i v o r s ,  
a t  e n d  o f  y e a r ,  
1 7 7 8 7 . ,  
I n t ,  
s . e ,  
. 1 4 ,  
E s t i m a t e d ,  
S u r v i v o r s ,  
1 8 3 2 9 . ,  
1 7 8 6 5 . ,  
1 5 3 4 1 . 1  
2 0 2 9 8 . ,  
1 7 6 2 7 . ,  
1 8 9 1 7  O f  
1 8 4 3 8 . ,  
E z t ,  
s . e ,  
.  0 4 ,  
I n t ,  
s . e ,  
.  6 8 2 ,  
1 . 1 6 8 ,  
. 2 5 1 ,  
. 3 0 7 ,  
.  4  4 6 ,  
. 3 0 0 ,  
.  5 0 , , , ,  
N ,  
9 ,  
V a r ,  
R a t i o ,  
. 2 7 1 ,  
E z t ,  
s . e ,  
. 0 0 0 ,  
. 0 0 0 ,  
. 0 2 4 ,  
.  0 4 2 ,  
. 0 0 0 ,  
. 0 0 0 ,  
F  
. 3 3 8  
V a r ,  
R a t i o ,  
.  0 0 ,  
. 0 0 ,  
•  0 9 ,  
•  1 4 1  
•  0 0 ,  
. 0 0 ,  
A g e  3  C a t c h a b i l i t y  c o n s t a n t  w . r . t .  t i m e  a n d  d e p e n d e n t  o n  a g e  
Y e a r  c l a s s  =  1 9 9 0  
F l e e t ,  
U K  R Y E  TP~WL,<40 t r a ,  
B E L G I A N  B E A M  T R A W L (  ,  
U K  B E A M  T R A W L  S U R V E Y ,  
F r e n c h  G F S  
E n g l i s h  Y F S  
F r e n c h  Y F S  
F  s h r i n k a g e  m e a n  
E s t i m a t e d ,  
S u r v i v o r s ,  
4 1 2 5 . ,  
4 2 7 4 .  1  
4 7 9 8 . ,  
4 0 5 7 . '  
2 6 2 7 . ,  
4 1 8 1 . ,  
3 4 1 7 .  t  
I n t ,  
s . e ,  
. 2 7 8 ,  
. 4 8 8 ,  
.  2 2 6 ,  
.  2 7 6 ,  
. 4 8 8 ,  
. 3 0 4 ,  
.  5 0 , ' ' '  
E z t ,  
s . e ,  
. 1 6 9 ,  
. 3 8 3 ,  
. 1 4 1 ,  
. 3 1 1 ,  
. 0 0 0 ,  
. 0 0 0 ,  
V a r ,  
R a t i o ,  
.  6 1 ,  
. 7 8 ,  
.  6 2 ,  
1 . 1 3 ,  
.  0 0 ,  
.  0 0 ,  
W e i g h t e d  p r e d i c t i o n  
1  
S u r v i v o r s ,  
a t  e n d  o f  y e a r ,  
4 1 1 0 . ,  
I n t ,  
s . e ,  
. 1 3 ,  
E z t ,  
s . e ,  
. 0 8 ,  
N ,  
'  
1 3 ,  
V a r : ,  
R a t i o ,  
.  6 2 7 '  
F  
. 6 2 8  
N ,  S c a l e d ,  
,  T i e i g h t s ,  
0 ,  .  0 0 0 ,  
0 ,  .  0 0 0 ,  
1 ,  
1 ,  
1 ,  
1 ,  
. 2 3 2 ,  
. 2 3 2 ,  
. 1 0 2 ,  
. 2 3 2 ,  
. 1 1 7 ,  
.  0 8 7 ,  
N ,  S c a l e d ,  
,  W e i g h t s ,  
1 ,  .  0 4 4 ,  
1 ,  .  0 1 5 ,  
2 ,  . 3 1 2 ,  
2 ,  . 2 0 6 ,  
1 ,  . 0 9 7 ,  
1 ,  .  2 1 3 ,  
. 1 1 4 ,  
N ,  S c a l e d ,  
,  W e i g h t s ,  
2 ,  •  2 2 4 ,  
2 ,  . 0 7 2 ,  
3 ,  .  2 6 0 ,  
3 ,  . 1 5 8 ,  
1 ,  .  0 4 2 ,  
1 ,  . 1 0 8 ,  
. 1 3 6 ,  
E s t i m a t e d  
F  
. 0 0 0  
. 0 0 0  
. 0 4 9  
. 0 3 2  
. 0 4 9  
. 0 4 0  
. 0 3 1  
. 0 5 8  
E s t i m a t e d  
F  
. 3 2 2  
. 3 3 7  
. 3 8 3  
. 3 0 2  
. 3 4 1  
. 3 2 1  
. 3 2 8  
E s t i m a t e d  
F  
. 6 2 7  
. 6 1 0  
. 5 5 9  
.  6 3 5  
.  8 6 2  
.  6 2 0  
. 7 1 9  
C o n t i n u e d  
~ • )  ~· 
. i ' .  t i  t .  
Table 4.5.4.- Continued. 
Age 4 Catchability constant w.r.t. time and dependent on age 
Year class = 1989 
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
f Survivors, s.e, s.e, Ratio, , Weights, F 
UK RYE TRAWL,<40 tra, 1400,1 • 241, .096, . 40, 3, . 236, .613 
BELGIAN BEAM TRAWL( 
' 
1331. f .270, .117, . 44, 3, .224, . 637 
UK BEAM TRAWL SURVEY, 112.5,1 • 2241 .082, . 36, 4 I .257, .720 
French GFS , 14 04.' .322, . 266, .83, 4' .090, . 612 English YFS I 1121., . 468, .000, . 00, 1, . 011' .722 
French YFS 1380., .313, . 000, . 00, 1, .038, • 620 
F shrinkage mean I 1090. t . 50,,, .137, .736 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, I Ratio, 
1259., .13, .05, 17, . 426, .664 
Age 5 Catchability constant w.r.t. time and dependent on age 
Year class = 1988 
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
Survivors, s.e, s.e, Ratio, , Weights, F 
UK RYE TRAWL,<40 tr-a, 1129,1 . 227, . 072, . 32, 4, .255, .373 
BELGIAN BEAt1 TRAWL ( I 1077., .254, .094, • 371 4, .197, .388 
UK BEAM TRAWL SURVEY, 1016., • 206, .132, . 64, 5, .311, .407 
French GFS 
' 
922., • 3371 .222, .66, 5, . 079, .441 
English YFS 
' 
1559.' • 478, .000, . 00, 1, .014, .283 
French YFS 869., .331, .000, . 00, 1, .028, . 462 
F shrinkage mean I 566., .so,,,, ,1171 .643 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, , Ratio, 
980 o 1 .12, .07, 21, ,587, .419 
1 
Age 6 Catchability constant w.r.t. time and dependent on age 
Year class ~ 1987 
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
Survivors, s.e, s. e, Ratio, , Weights, F 
UK RYE TRAWL,<40 tra, 887., .238, • 0971 .41, 5, .224, .403 
BELGIAN BEAM TRAWL( I 980.1 .270, .139, • 52, 5, . 182, .371 
UK BEAM TRAWL SURVEY, 1232., .209, .118, .56, 6, .331, .306 
French GFS I 1042., . 375, .249, . 66, 6, .107, .353 
English YFS I 1445., .575, .000, .00, 1, .007, .266 
French YFS 949,1 .367, . 000, .00, 1, .017, .381 
F ~hrinkage mean I 588 • T '50, I 11 .131, .559 
Weighted prediction 
Survivors, Int, Ext, N, Var, F 
at end of year, s.e, s.e, I Ratio, 
975,1 .13, .08, 25, . 603, .373 
Continued 
J ~;. 4. 
Table 4.5.4.- Continued. 
Age 7 Catchability constant w.r.t. time and dependent on age 
Year class = 1986 
Fleet, Estimated, Int, E;'{t, Var:, N, Scaled, Estimated 
Sunrivors, s. e, s.e, Ratio, , Weights, F 
UK RYE TRAWL,<40 tra, 584. f . 265, .090, .34, 6, .188, .431 
BELGIAN BEAM TP~WL( , 714., .232, .098, . 42, 6, .403, .365 
UK BEAM TRAWL SURVEY, 775., .224, • 1391 . 62, 5, .185, .341 
French GFS 
' 
647., . 446, .150, • 341 5, .0551 .396 
English YFS I 1075.1 . 7361 . 000, . 00, 11 .003, .257 
French YFS 578 • 1 .432, .0001 . 00, 1, .010, .434 
F shrinkage mean I 579., '50, I I I .156, . 434 
Weighted prediction 
Survivor-s, Int1 Ext, N, Var:, F 
at end of year, s.e, s.e, 
' 
Ratio 1 
671,1 .14, . 05, 25/ .358, .384 
1 
Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
1 
1 
Year class = 1985 
Fleet, 
UK RYE TRAWL,<40 tra, 
BELGIAN BEAM TRAWL( , 
UK BEAM TRAWL SURVEY, 
French GFS f 
English YFS I 
Fcench YFS 
F shrinkage mean , 
Weighted prediction 
Survivors, 
at end of year-, 
612., 
Int, 
s.e, 
. 15, 
Estimated, 
Survivors, 
764., 
640.1 
485. f 
391., 
400., 
1., 
539., 
Ext, 
s.e, 
. 06, 
Int, 
s.e, 
• 2971 
.203, 
.239, 
. 472, 
.885, 
. 000, 
.50,,,, 
N, 
, 
24, 
Var, 
Ratio, 
,413, 
Ext1 Var 1 N, Scaled, Estimated 
s.e, Ratio, , Weights, F 
.089, . 30, 7, .179, .303 
• 081, . 40, 7, .513, .352 
.196t .82, 4, .111, .443 
• 3971 . 84, 4, .033, .. 526 
.000, . 00, 1, .001, .517 
. 000, .00, o, .000, .000 
.163, .406 
F 
.366 
Age 9 Catchability constant w.r.t. time and age (fixed at the value for age) 7 
Year class ~ 1984 
Fleet, 
UK RYE TRAWL,<40 tra, 
BELGIAN BEAM TRAWL( , 
UK BEAM TRAWL SURVEY, 
French GFS , 
English YFS , 
French YFS 
F shrinkage mean r 
Weighted prediction 
Survivors, 
at end of year, 
224., 
Int, 
s.et 
.16, 
Estimated, 
Survivors, 
245.1 
233., 
165., 
260., 
228., 
1., 
211., 
Ext, 
s.e, 
,07, 
Int, 
s.e, 
.310, 
. 202, 
. 272, 
. 531, 
1. 301, 
.000, 
• SQ f 1 f f 
N, 
24, 
Var, 
Ratio, 
.419, 
Ext, Var, N, Scaled, Estimated 
s.e, Ratio, , Weights, F 
.148, .48, 8, .204, .330 
.119, . 59, 8, .479, .346 
. 053, .20, 3, • 089, .458 
. 325, . 61, 3, .028, .315 
.000, . 00, 1, .001, .352 
.ooo, . 00, 0, . 000, .000 
.200, .376 
F 
.356 
435 
T a b l e  4 . 5 . 5 . - P l a i c e  i n  D i v i s i o n  V I I d .  V P A  f i s h i n g  m o r t a l i t y  ( F )  a n d  s t o c k  n u m b e r  a t  
a g e .  
R u n  t i t l - e  ;  1 . 0 7 D  P L A I C E  1 9 9 4  W G , l . - 1 . 5 + , 8 0 - 9 3 ,  S E X E S  C O M B , M I L L N E R / A T  
A t  7 / 1 . 0 / 1 . 9 9 4  1 . 9 ;  4 2  
T a b l e  8  F i s h i n g  r n o r t a l i  t y  ( F )  a t  a g e  
Y E A R ,  
1 . 9 8 0 ,  
1 . 9 8 l . ,  1 . 9 8 2 ,  1 . 9 8 3 ,  
A G E  
1 . ,  
. 0 0 2 1 . ,  
. 0 0 1 . 2 ,  . 0 1 . 0 5 ,  .  0 0 4 6 ,  
2 ,  
. 1 . 6 2 1 . ,  
. 1 . 1 . 3 6 ,  . 1 . 2 8 0 ,  . l . 4 5 9 ,  
3 ,  .  2 6 9 5 ,  .  7 1 3 1 . ,  . 4 8 2 9 ,  
.  4 3 6 4 ,  
4 ,  . 3 l . 7 7 ,  •  8 5 9 0 ,  .  8 4 3 9 ,  •  9 1 2 6 ,  
5 ,  
.  5 9 4 4 ,  . 2 5 6 8 ,  .  6 6 8 6 ,  . 5 4 7 1 . ,  
6 ,  . 4 0 2 1 . ,  . 3 5 2 5 ,  . 2 6 7 2 ,  .  3 8 3 0 ,  
7 ,  .  3 8 6 8 ,  . 4 7 7 3 ,  
.  3 3 9 3 ,  . l . 6 7 5 ,  
8 ,  
.  2 4 4 9 ,  .  6 8 7 2 ,  1 . .  8 2 2 4 ,  .  8 6 4 5 ,  
9 ,  
. 3 4 5 8 ,  . 5 0 7 9 ,  
. 8 H 4 ,  
•  4 7 3 7 '  
+ g p ,  . 3 4 5 8 ,  . 5 0 7 9 ,  .  8 1 . 4 4 ,  
. 4 7 3 7 ,  
0  F : S A R  
2 - 6 ,  . 3 4 9 2 ,  
. 4 5 9 0 ,  .  4 7 8 1 . ,  
. 4 8 5 0 ,  
F : S A R  
3 - 6 ,  
.  3 9 6 0 ,  .  5 4 5 4 ,  
. 5 6 5 7 '  
. 5 6 9 8 ,  
T a b l e  
8  F i s h i n g  m o r t a l i t y  ( F )  a t  a g e  
Y E A R ,  l . 9 8 4 ,  
1 9 8 5 ,  
1 . 9 8 6 ,  
1 . 9 8 7 '  
1 . 9 8 8 ,  1 . 9 8 9 ,  
1 . 9 9 0 ,  1 . 9 9 1 . ,  
A G E  
. 1 ,  . 0 1 . 4 1 . ,  .  0 0 4 8 ,  . 0 1 1 . 3 ,  . 0 0 0 8 ,  . 0 0 0 6 ,  . 0 5 3 9 ,  . 0 9 7 2 ,  .  0 8 5 0 ,  
2 ,  . 1 1 0 7 ,  
.  3 0 2 4 ,  
.  2 0 4 4 ,  
, 1 . 7 5 5 ,  
. 1 9 8 3 ,  . l . 6 9 1 ,  . 2 2 1 4 ,  .  5 3 3 3 ,  
3 ,  . 5 5 7 5 ,  . 5 7 4 2 ,  
.  6 7 3 5 ,  
.  4 9 9 3 ,  •  6 5 1 5 ,  . 4 4 1 2 ,  .  6 9 2 1 ,  .  8 6 5 5 ,  
4 ,  .  7 8 2 2 ,  
. 8 2 5 6 ,  
.  7 2 8 1 ,  .  7 6 5 6 ,  •  6 4 7 1 ,  •  7 3 4 6 ,  
.  7 2 9 0 ,  
. 8 7 2 2 ,  
5 ,  .  7 6 1 8 ,  
. 2 1 . 8 6 ,  
. 5 6 5 7 ,  . 5 3 5 2 ,  
.  5 4 0 6 ,  
. 8 2 0 0 ,  .  6 2 7 7 ,  .  6 7 8 9 ,  
6 ,  
.  6 3 5 0 ,  
. 5 4 5 7 ,  •  4 6 9 7 ,  . 2 9 1 6 ,  .  4 2 0 8 ,  . 5 5 3 7 ,  . 5 6 1 0 ,  .  6 1 5 0 ,  
7 '  
•  7 9 7 3 ,  .  3 6 7 8 ,  .  4 1 . 5 0 ,  .  7 5 8 3 ,  . 4 9 3 8 ,  . 3 7 6 9 ,  . 4 2 2 6 ,  . 3 6 0 9 ,  
8 ,  . 2 5 5 9 ,  .  8 6 0 0 ,  .  2 3 6 8 ,  •  4 3 3 3 ,  .  4 5 8 3 ,  . 3 4 7 5 ,  .  4 5 2 3 ,  .  3 4 6 5 ,  
9 ,  
. 5 6 5 l . ,  
.  6 0 2 3 ,  . 3 4 9 5 ,  .  6 1 3 4 ,  .  5 3 9 3 ,  . 5 4 l . 3 ,  .  6 2 7 2 ,  . 4 4 4 6 ,  
+ g p ,  .  5 6 5 1 . ,  .  6 0 2 3 ,  .  3 4 9 5 ,  •  6 1 . 3 4 ,  . 5 3 9 3 ,  . 5 4 . 1 3 ,  .  6 2 7 2 ,  .  4 4 4 6 ,  
0  F : S A R  
2 - 6 ,  
.  5 6 9 4 ,  . 4 9 3 3 ,  .  5 2 8 3 ,  .  4 5 3 4 ,  .  4 9 . 1 7 ,  
.  5 4 3 7 '  
•  5 6 6 2 ,  .  7 1 . 3 0 ,  
F : S A R  
3 - 6 ,  
.  6 8 4 1 ,  
. 5 4 1 . 0 ,  
.  6 0 9 3 ,  
. 5 2 2 9 ,  
. 5 6 5 0 ,  .  6 3 7 4 ,  
.  6 5 2 5 ,  
.  7 5 7 9 ,  
R u n  t i t l e  :  1 . 0 7 D  P L A I C E  1 9 9 4  W G , 1 - 1 . 5 + , 8 0 - 9 3 ,  f l E X E S  C O M E l , M I L L N E R / A T  
A t  7 / 1 . 0 / 1 . 9 9 4  1 9 : 4 2  
T a b l e  1 0  S t o c k  n U l l ! . b e r  a t  a g e  ( ! ! t a r t  o f  y e a r )  
N u m b e r s *  1 0  * * - 3  
Y E A R ,  
1 9 8 0 ,  1 . 9 8 1 ,  
l . 9 8 2 ,  
1 . 9 8 3 ,  
A G E  
1 ,  2 7 3 3 4 ,  l . 3 8 9 6 ,  2 6 9 9 9 ,  2 1 4 7 9 ,  
2 ,  1 8 7 6 3 ,  
2 4 l . 9 3 ,  1 2 3 0 9 ,  
2 3 6 9 7 ,  
3 ,  6 5 2 l . ,  
1 4 1 5 1 ,  
1 9 1 5 4 ,  
9 6 0 6 ,  
4 ,  2 1 0 6 ,  
4 4 1 . 7 '  
6 1 5 1 . ,  
l . 0 4 8 1 ,  
5 ,  1 . 1 . 6 1 ,  1 3 6 0 ,  1 6 5 9 ,  2 3 4 6 ,  
6 ,  
2 4 1 . ,  5 6 8 ,  9 3 3 ,  7 5 4 ,  
7 ,  l . 4 9 ,  l . 4 3 ,  
3 5 4 ,  
6 3 3 ,  
8 ,  2 1 . 5 ,  9 0 ,  7 9 ,  2 2 4 ,  
9 ,  1 . 5 ,  
1 4 9 ,  4 0 ,  l . l . ,  
+ g p ,  3 7 3 ,  5 3 0 ,  1 6 6 ,  2 8 3 ,  
T O T A L ,  
5 6 8 7 7 '  
5 9 4 9 7 '  
6 7 8 4 5 ,  
6 9 5 1 . 4 ,  
T a b l e  1 0  S t o c k  n u m b e r  a t  a g e  ( s t a r t  o f  y e a r )  
N u m b e r s * l . 0 * * - 3  
Y E A R ,  1 . 9 8 4 ,  1 9 8 5 ,  1 . 9 8 6 ,  
l . 9 8 7 ,  
1 9 8 8 ,  1 9 8 9 ,  1 9 9 0 ,  
1 9 9 1 . ,  
8 0 - 9 1  
A G E  
1 ,  2 6 5 8 6 ,  3 1 7 8 5 ,  6 3 9 4 1 . ,  
3 3 3 7 3 '  2 8 0 1 0 '  
1 6 7 1 3 ,  
1 . 8 7 0 7 1  2 0 0 9 7 1  
2 ,  
1 8 9 6 4 ,  
2 3 2 5 0 ,  2 8 0 5 7 1  
5 6 0 7 1 ,  2 9 5 7 6 ,  
2 4 8 2 7 1  
1 4 0 4 5 ,  1 5 0 5 4 ,  
3 ,  
1 8 1 6 4 ,  
1 5 0 5 7 '  
1 5 2 4 0 ,  
2 0 2 8 5 '  
4 1 7 2 7 ,  2 1 . 5 1 . 2 ,  
1 . 8 5 9 4 ,  
9 9 8 3 ,  
4 ,  5 5 0 7 ,  9 2 2 5 ,  7 5 2 0 ,  6 8 9 2 ,  1 . 0 9 2 0 ,  l . 9 2 9 1 . ,  l . 2 2 7 3 ,  8 2 5 5 ,  
5 ,  3 7 3 2 ,  2 2 3 4 ,  3 5 8 4 ,  3 2 2 0 ,  2 8 4 3 ,  
5 0 7 1 ,  
8 2 0 7 '  
5 2 5 1 ,  
6 ,  
1 2 0 4 ,  
1 5 4 5 ,  1 . 5 9 2 ,  1 . 8 0 5 ,  1 . 6 7 2 ,  1 . 4 6 8 ,  
1 . 9 8 l . ,  3 8 8 6 ,  
7  I  
4 5 6 ,  5 6 6 ,  7 9 4 ,  8 8 3 ,  1 . 1 . 9 6 ,  9 7 4 ,  7 4 9 ,  1 . 0 0 2 ,  
a ,  4 7 5 ,  1 8 2 ,  
3 4 7 1  
4 6 5 ,  
3 6 7 '  
6 4 7 ,  5 9 2 ,  4 3 5 ,  
9 ,  8 4 ,  3 2 6 ,  6 8 ,  2 4 3 ,  
2 6 7 ,  
2 0 6 ,  4 0 6 ,  3 3 4 ,  
+ g p ,  2 4 4 ,  H 7 ,  1 . 2 2 ,  
l . 7 7  r  
4 4 1 . ,  
4 9 7 ,  5 2 3 ,  
3 6 8 ,  
T O T A L ,  7 5 4 1 5 ,  
8 4 2 8 7 '  
1 2 1 . 2  6 6 ,  1 2 3 4 1 . 5 ,  1 . 1 . 7 0 1 8 ,  9 l . 2 0  6 ,  7 6 0 7 6 ,  6 4 6 6 5 ,  
4~6 
1 9 9 2 ,  1 . 9 9 3 ,  
.  0 5 4 2 ,  . 0 4 0 8 ,  
. 5 1 3 6 ,  
.  3 3 8 2 ,  
.  9 2 4 4 ,  .  6 2 8 3 ,  
.  6 7 6 5 ,  •  6 6 3 5 ,  
.  5 3 0 7  r  . 4 1 9 4 ,  
.  6 3 3 6 ,  . 3 7 2 9 ,  
. 5 0 7 1 ,  
. 3 8 4 2 ,  
. 4 1 . 9 6 ,  
. 3 6 5 6 ,  
•  6 0 0 3 ,  . 3 5 6 3 ,  
.  6 0 0 3 ,  .  3 5 6 3 ,  
.  6 5 5 8 ,  .  4 8 4 4 ,  
.  6 9 1 3 ,  . 5 2 1 . 0 ,  
1 9 9 2 ,  l . 9 9 3 ,  
3 3 5 0 2 '  
1 . 9 6 6 0 ,  
l . 6 3 7 2 ,  2 8 1 . 4 6 ,  
7 8 3 3 ,  8 6 8 8 ,  
3 7 2 6 ,  2 7 5 7 ,  
3 0 6 1 . ,  1 6 8 0 ,  
2 3 6 2 ,  
1 . 5 9 7 ,  
1 . 8 6 3 ,  1 l . 1 2 ,  
6 2 0 ,  
9 9 5 ,  
2 7 3 ,  3 6 1 ,  
2 7 6 ,  
5 3 6 ,  
6 9 8 8 8 ,  
6 5 5 3 2 ,  
F B A R  9 1 . - 9 3  
. 0 6 0 0 ,  
.  4 6 1 . 7 ,  
.  8 0 6 l . ,  
.  7 3 7 4 ,  
.  5 4 3 0 ,  
.  5 4 0 5 ,  
.  4 1 7 4 ,  
.  3 7 7 2 ,  
. 4 6 7 1 ,  
1 . 9 9 4 ,  
0 ,  
1 6 7 3 8 ,  
l . / 7 8 7 ,  
4 1 . 1 . 0 ,  
1 2 5 9 ,  
9 8 0 ,  
9 7 5 ,  
6 7 1 ,  
6 1 2 ,  
5 5 7 '  
4 3 6 8 9 ,  
G M S T  80~91 
2 5 3 3 4 ,  
2 2 1 . 9 1 ,  
1 5 7 8 4 ,  
7 5 3 9 ,  
2 9 0 9 ,  
1 2 0 9 ,  
5 4 9 ,  
2 8 5 ,  
1 . 1 0 ,  
A M B T  
2 7 4 1 0 1  
2 4 0 6 7 ,  
1 . 7 4 9 9 ,  
8 5 8 7 '  
3 3 8 9 ,  
l . 4 7 1 ,  
6 5 8 ,  
3 4 3 ,  
1 .  7 9 ,  
Table 4.5.6 .- Plaice VIId. RCT3 file input. 
70 PLAICE- AGE 1- all indices *10- WG94 
7 14 2 
YEAR' 'VPA' 'eyfsO' 'eyfs1' 'fyfsO' 'fyfs1' 'ebt1' 'fbtO' 'fbt1' 
1981 26999 18 3.7 53.1 2.5 ·11 -11 -11 
1982 21479 14 6.2 14.9 0.4 -11 -11 -11 
1983 26586 82 5.8 24.2 -11 -11 -11 -11 
1984 31785 40 9.2 -11 -11 -11 -11 -, 1 
1985 63941 59 12.5 -11 -11 -11 -11 -11 
1986 33373 108 16.1 -11 9.4 -11 -11 -11 
1987 28010 155.3 12.3 44.4 8.2 264.7 -11 79.5 
1988 16713 64.2 7.3 11.1 2.2 23.1 1.6 34.9 
1989 18707 22.7 3.8 23.8 4 51.6 1.4 32.7 
1990 20097 23.7 3.4 10.4 3.9 117.5 1.5 15.8 
1991 -11 17.4 8.6 30.2 13.6 165.3 1.3 376.6 
1992 -11 18 6.4 21.9 4.5 32.2 11.9 100.3 
1993 -11 27 4.5 8.8 -11 83.3 22.1 ·11 
1994 -11 60 -11 -11 -11 -11 -11 -11 
~~7 
Table 4.5.7.- Plaice in Division VIId. RCT3 output. 
Analysis by RCT3 ver3.1 of data from file : p7drc293.csv 
7D P~ICE - AGE 1 - all indices*lO - WG94 
Data for 7 surveys over 14 years : 1981 - 1994 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
Final estimates shrunk towards mean 
Minimum S.E. for any survey taken as .20 
Minimum of 4 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1991 
I-----------Regression----------I 
Survey/ Slope Inter- Std Rsquare No. 
Series cept Error Pts 
I-----------Prediction---------I 
Index Predicted Std WAP 
Value Value Error Weights 
eyfsO 1. 43 4. 69 1.13 .121 10 2.91 8.85 1. 439 .008 
eyfs1 1. 25 7.55 .so .406 10 2.26 10.38 .603 .048 
fyfsO .42 8. 68 .17 . 631 7 3.44 10.14 .231 .328 
fyfs1 .65 9.04 .39 .346 7 2. 68 10.78 . 601 .048 
ebt1 .23 8.93 .10 .890 4 5.11 10.10 .161 .438 
fbtO 
fbtl . 54 7.99 .33 .406 4 5.93 11.21 1.120 .014 
VPA Mean = 10.19 .392 .114 
Yearclass = 1992 
I -----------Regression-----·----- I I-----------Prediction-------~-I 
Sut-vey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept EL'ror Pts Value Value Error Weights 
eyfsO 1. 44 4.65 1.13 .122 10 2.94 8.87 1. 455 .008 
eyfs1 1. 25 7.55 .51 .411 10 2.00 10.05 .606 .046 
fyfsO • 43 8. 67 .18 .629 7 3.13 10.01 .232 .313 
fyfs1 . 65 9.03 .38 .359 7 1. 70 10.13 .498 .068 
ebt1 .23 8.93 .10 .889 4 3.50 9.73 .166 .421 
fbtO 
fbt1 .54 7.98 .33 .403 4 4. 62 10.49 . 689 .035 
VPA Mean = 10.19 .395 .108 
Yearclass = 1993 
1-----------Regression----------I I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
eyfsO 1. 44 4.62 1.14 .123 10 3.33 9.41 1. 412 .011 
eyfsl 1. 24 7.57 .51 .416 10 1. 70 9. 68 .635 .052 
fyfsO .43 8.66 .18 .626 7 2.28 9.64 .274 .279 
fyfs1 
ebtl .23 8.93 .10 .888 4 4.43 9.94 .155 .525 
fbtO 
fbt1 
VPA Mean = 10.18 .398 .133 
Yearclass = 1994 
I-----------Regression----------1 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Er-ror Pts Value Value Error Weights 
eyfsO 1. 44 4. 60 1.14 .126 10 4.11 10.51 1. 405 .076 
eyfs1 
fyfsO 
fyfsl 
ebtl 
fbtO 
fbt1 
VPA Mean = 10.18 .402 .924 
Year Weighted Log Int Ext Var: VPA Log 
Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
(age 1) 
1991 26187 10.17 .13 .09 . 50 
1992 20521 9.93 .13 .09 . 49 
1993 19354 9. 87 .14 .09 . 4 0 
1994 27001 10.20 .39 .09 .05 
.~ ~;, 8 
Table 4.5.8 - Plaice in Division VIId. VPA summary. 
Run title : 1070 PLAICE 1994 WG,1-15+,80-93,SEXES COMB 
At 7/10/1994 19:42 
Table 16 Summary (without SOP correction) 
RECRUITS, TOTALBIO, TOTSPBIO, LANDINGS, 
Age 1 
1980, 27334, 
19!31, 13896, 
1982, 26999, 
1983, 21479, 
1984, 26586, 
1985, 31785, 
1986, 63941, 
1987, 33373, 
1988, 28010, 
1989, 16713, 
1990, 18707, 
1991, 20097, 
1992, 33502, 
1993, 19660, 
1994, 19300 (1 ) 
Atith.Mean, 27292, 
0 Units, (Thousands), 
<
1
> r:ecr:ui ts estimate 
17330, 
14935, 
15706, 
15792, 
14734, 
16459, 
24184, 
33122, 
25310, 
22243, 
19896, 
14652, 
14209, 
16246, 
18916, 
(Tonnes), 
5832, 
6783, 
7822, 
8392, 
7720, 
8449, 
10483, 
13943, 
13604, 
14712, 
13788, 
10370, 
7757, 
7671, 
9809, 
(Tonnes), 
2650, 
4769, 
4865, 
5043, 
5161, 
6022, 
6834, 
8366, 
10420, 
8758, 
9047, 
7813, 
6337, 
5331, 
6530, 
(Tonnes), 
YIELD/SSB, FEAR 2- 6, FEAR 3- 6, 
.4544, .3492, .3960, 
.7030, .4590, .5454, 
. 6220, .4781, . 5657' 
.6010, .4850, .5698, 
. 6685, .5694, .6841, 
.7128, .4933, .5410, 
.6519, .5283, . 6093, 
. 6000, .4534, .5229, 
.7659, .4917, .5650, 
.5953, .5437, . 6374, 
. 6561, . 5662, .6525, 
.7534, .7130, .7579, 
.8169, .6558, .6913, 
. 6950, .4844, . 5210, 
. 664 0, .5193, .5899, 
439 
T a b l e  4.5~9 - P l a i c e  i n  D i v i s i o n  V I I d .  Y i e l d  p e r  r e c r u i t  i n p u t  t a b l e .  
P l a i c e  i n  t h e  E n g l i s h  C h a n n e l ,  E a s t e r n  ( F i s h i n g  A r e a  V I I d )  
P l a i c e  i n  t h e  E n g l i s h  C h a n n e l ,  E a s t e r n  ( F i s h i n g  A r e a  V I I d )  
P r e d i c t i o n  w i t h  m a n a g e m e n t  o p t i o n  t a b l e :  I n p u t  d a t a  
Y e a r :  1 9 9 4  
S t o c k  N a t u r a l  M a t u r i t y  
P r o p . o f  F  P r o p . o f  M  W e i g h t  
E x p l o i t .  W e i g h t  
A g e  
s i z e  m o r t a l i t y  o g i v e  
b e f . s p a w .  b e f . s p a w .  i n  s t o c k  
p a t t e r n  
i n  c a t c h  
1  
1 9 3 5 4 . 0 0 0  
0 . 1 2 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
0 . 0 8 7  0 . 0 4 7 1  0 . 2 0 9  
2  
1 6 7 3 8 . 0 0 0  0 . 1 2 0 0  
0 . 1 5 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
0 . 1 7 7  0 . 3 6 2 1  0 . 2 7 5  
3  
1 7 7 8 7 . 0 0 0  0 . 1 2 0 0  
0 . 5 3 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 2 7 0  0 . 6 3 2 1  0 . 3 3 3  
4  
4 1 1 0 . 0 0 0  0 . 1 2 0 0  
0 . 9 6 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 3 6 6  0 . 5 7 8 3  0 . 4 1 7  
5  
1 2 5 9 . 0 0 0  0 . 1 2 0 0  
1 . 0 0 0 0  
0 . 0 0 0 0  
0 . 0 0 0 0  0 . 4 6 6  0 . 4 2 5 8  0 . 4 9 0  
6  9 8 0 . 0 0 0  0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  
0 . 0 0 0 0  0 . 5 6 8  0 . 4 2 3 9  0 . 5 7 7  
7  
9 7 5 . 0 0 0  0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  
0 . 0 0 0 0  0 . 6 7 3  0 . 3 2 7 3  0 . 7 2 9  
8  6 7 1 . 0 0 0  0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 7 8 2  
0 . 2 9 5 8  
0 . 9 1 5  
9  
6 1 2 . 0 0 0  0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  
0 . 0 0 0 0  0 . 8 9 3  0 . 3 6 6 3  0 . 9 0 3  
1 0 +  5 5 7 . 0 0 0  0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  
0 . 0 0 0 0  1 . 0 0 8  0 . 4 8 4 4  1 .  1 7 1  
U n i t  
T h o u s a n d s  - - - - K i l o g r a m s  - K i l o g r a m s  
Y e a r :  1 9 9 5  
R e c r u i t - N a t u r a l  M a t u r i t y  P r o p . o f  F  P r o p . o f  M  W e i g h t  E x p l o i t .  W e i g h t  
A g e  m e n t  m o r t a l i t y  o g i v e  b e f . s p a w .  b e f . s p a w .  i n  s t o c k  p a t t e r n  i n  c a t c h  
1  
2 5 3 3 4 . 0 0 0  0 . 1 2 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 8 7  0 . 0 4 7 1  0 . 2 0 9  
2  
0 . 1 2 0 0  0 . 1 5 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 1 7 7  0 . 3 6 2 1  0 . 2 7 5  
3  
0 . 1 2 0 0  0 . 5 3 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
0 . 2 7 0  
0 . 6 3 2 1  0 . 3 3 3  
4  
0 . 1 2 0 0  
0 . 9 6 0 0  
0 . 0 0 0 0  
0 . 0 0 0 0  0 . 3 6 6  0 . 5 7 8 3  0 . 4 1 7  
5  
0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 4 6 6  0 . 4 2 5 8  0 . 4 9 0  
6  0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 5 6 8  0 . 4 2 3 9  0 . 5 7 7  
7  
0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 6 7 3  0 . 3 2 7 3  0 . 7 2 9  
8  0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 7 8 2  0 . 2 9 5 8  0 . 9 1 5  
9  
0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 8 9 3  0 . 3 6 6 3  0 . 9 0 3  
1 0 +  
0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  1 . 0 0 8  0 . 4 8 4 4  1 . 1 7 1  
U n i t  T h o u s a n d s  
- -
-
- K i l o g r a m s  - K i l o g r a m s  
- - - - - - - - - - - - - - - - - - - - -
Y e a r :  1 9 9 6  
R e c r u i t - N a t u r a l  M a t u r i t y  P r o p . o f  F  
P r o p . o f  M  W e i g h t  E x p l o i t .  
W e i g h t  
A g e  
m e n t  
m o r t a l i t y  o g i v e  
b e f . s p a w .  b e f . s p a w .  i n  s t o c k  p a t t e r n  i n  c a t c h  
1  
2 5 3 3 4 . 0 0 0  0 . 1 2 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 8 7  0 . 0 4 7 1  0 . 2 0 9  
2  0 . 1 2 0 0  0 . 1 5 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 1 7 7  0 . 3 6 2 1  0 . 2 7 5  
3  
0 . 1 2 0 0  0 . 5 3 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 2 7 0  0 . 6 3 2 1  0 . 3 3 3  
4  
0 . 1 2 0 0  0 . 9 6 0 0  0 . 0 0 0 0  
0 . 0 0 0 0  0 . 3 6 6  0 . 5 7 8 3  
0 . 4 1 7  
5  
0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
0 . 4 6 6  0 . 4 2 5 8  
0 . 4 9 0  
6  0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 5 6 8  0 . 4 2 3 9  0 . 5 7 7  
7  
0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 6 7 3  0 . 3 2 7 3  0 . 7 2 9  
8  
0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 7 8 2  0 . 2 9 5 8  0 . 9 1 5  
9  
0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 8 9 3  0 . 3 6 6 3  0 . 9 0 3  
1 0 +  0 . 1 2 0 0  1 . 0 0 0 0  0 . 0 0 0 0  
0 . 0 0 0 0  1 . 0 0 8  0 . 4 8 4 4  1 .  1 7 1  
U n i t  T h o u s a n d s  
- - - - K i l o g r a m s  - K i l o g r a m s  
N o t e s :  R u n  n a m e  :  A T 9 3  
D a t e  a n d  t i m e :  1 0 0 C T 9 4 : 1 5 : 4 0  
1 4 0  
Table 4.5.10.- Plaice in Division VIId. Yield per recruit summary table. 
Plaice in the English Channel, Eastern (Fishing Area VIId) 
Yield per recruit: Summary table 
! 1 January Spawning time I 
F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock 
Factor F numbers weight size biomass size biomass size biomass 
0.0000 0.0000 0.000 0.000 8.843 5346.517 6.692 5015.782 6.692 5015.782 
0.2000 0.0969 0.390 228.702 5.604 2517.748 3.494 2198.033 3.494 2198.033 
0.4000 0.1938 0.545 265.909 4.314 1528.715 2.242 1219.030 2.242 1219.030 
0.6000 0.2907 0.629 268.071 3.624 1061.858 1.587 761.330 1.587 761.330 
0.8000 0.3876 0.681 263.109 3.200 806.565 1.196 514.421 1.196 514.421 
1. 0000 0.4844 0. 715 257.470 2.917 653.284 0.942 368.837 0.942 368.837 
1.2000 0.5813 0. 740 252.606 2.716 554.673 0.769 277.310 0.769 277.310 
1.4000 0.6782 0.759 248.685 2.566 487.600 0.645 216.773 0.645 216.773 
1.6000 0.7751 0. 774 245.563 2.450 439.784 0.553 175.001 0.553 175.001 
1.8000 0.8720 0. 785 243.062 2.357 404.290 0.483 145.108 0.483 145.108 
2.0000 0.9689 o. 795 241.027 2.281 377.007 0.428 123.027 0.428 123.027 
- - Numbers Grams Numbers Grams Numbers Grams Numbers Grams 
Notes: Run name : AT YR93 
Date and time : 100CT94:15:56 
Computation of ref. F: Simple mean, age 2 - 6 
F-0.1 factor : 0.2502 
F-max factor : 0.5207 
F-0.1 reference F : 0.1212 
F-max reference F : 0.2522 
Recruitment : Single recruit 
rable 4.5.11.- Plaice in Division VIId. Prediction with management option table. 
Plaice in the English Channel, Eastern (Fishing Area VIId) 
Plaice in the English Channel, Eastern (Fishing Area VIId) 
Prediction with management option table 
Year: 1994 Year: 1995 
F Reference Stock Sp.stock Catch in F Reference Stock Sp.stock 
Factor F biomass biomass weight Factor F biomass biomass 
1.0000 0.4844 14392 7868 5965 0.0000 0.0000 14288 8181 
0.2000 0.0969 8181 
0.4000 0.1938 8181 
0.6000 0.2907 8181 
0.8000 0.3876 8181 
1.0000 0.4844 8181 
1.2000 0.5813 8181 
1.4000 0.6782 8181 
1.6000 0.7751 8181 
1.8000 0.8720 8181 
2.0000 0.9689 8181 
- - Tonnes Tonnes Tonnes - - Tonnes Tonnes 
Notes: Run name : AT93 
Date and time : 100CT94:15:40 
Computation of ref. F: Simple mean, age 2 - 6 
Basis for 1994 : F factors 
' Year: 1996 
Catch in Stock Sp.stock 
weight biomass biomass 
0 20289 12720 
1351 18943 11552 
2577 17726 10500 
3692 16625 9553 
4706 15626 8700 
5629 14721 7931 
6470 13899 7238 
7238 13153 6613 
7939 12474 6048! 
8579 11857 5538 
9166 11294 5077 
Tonnes Tonnes Tonnes 
441 
Table 4.5.12.- Plaice in Division VIId. 
Input data for catch forecast and linear sensitivity analysis. 
+--------------------++---------------++---------------++---------------+ 
IPopulations in 19941 !Stock weights I I Nat.Mortalityl I Prop.maturel 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
ILabll Value! CVI ILabl!Valuel CV! !Labl!Valuel CV! !Labl!Valuel CV! 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
1Nl I 253331 .3911WS1 I .081 .26IIM1 I .121 .10IIMT1 I .001 .101 
IN2 I 167381 .14IIWS2 I .171 .24IIM2 I .121 .10IIMT2 I .151 .101 
IN3 I 177851 .1411WS3 I .261 .2211M3 I .121 .1011MT3 I .531 .101 
IN4 I 41091 .13IIWS4 I .361 .20IIM4 I .121 .1011MT4 I .96\ .101 
INS I 12581 .131/WSS I .461 .181/MS I .121 .101/MT5 I 1.001 .101 
IN6 I 9791 .12IIWS6 I .561 .16!1M6 I .121 .10IIMT6 I 1.001 .001 
IN7 I 9741 .1311WS7 I .661 .1511M7 I .121 .1011MT7 I 1.001 .001 
IN8 I 6701 .1411WS8 I .771 .13IIM8 I .121 .10IIMT8 I 1.001 .001 
IN9 I 6121 .1511WS9 i .881 .12IIM9 I .121 .10IIMT9 I 1.001 .001 
IN10 I 5561 .16IIWS101 1.001 .1211M10 I .121 .10IIMT101 1.001 .001 
+----+---------+----++----+-----+----++----+-----+----++----+-----+----+ 
+---------------++---------------+ 
I HC selectivity!! HC.catch wtl 
+----+-----+----++----+-----+----+ 
ILabl!Valuel CV! !Labl!Valuel CV! 
+----+-----+----++----+-----+----+ 
I sH1 I • 0 5 I 1. 161 I WH1 I • 211 • 15 I 
I sH2 I . 2 9 I . 4 4 I I WH2 I . 2 7 I . 0 61 
I sH3 I . 58 I . 2 0 I I vm3 I . 3 3 I . 14 I 
lsH4 I .601 .21IIWH4 I .401 .141 
I sH5 I • 50 I . 321 IW5 I • 491 .171 
lsH6 I .451 .2011WH6 I .601 .241 
lsH7 I .341 .39IIW7 I .761 .221 
I sH8 I • 3 2 I . 8 0 I I WH8 I • 9 2 I • 14 I 
I sH9 I • 4 2 I . 2 7 I I WH9 I 1. 011 . 2 0 I 
I sH1 0 I • 4 2 I . 2 7 I I WH1 0 I 1. 3 61 . 111 
+----+-----+----++----+-----+----+ 
+---------------++---------------+ 
I Year effect M 11 HC relative eff I 
+----+-----+----++----+-----+----+ 
ILabliValuel CVI ILabliValuel CVI 
+----+-----+----++----+-----+----+ 
IK94 I 1.001 .10IIHF941 1.001 .171 
IK95 I 1.001 .1011HF951 1.001 .171 
I K96 I 1. 00 I • 10 I I HF961 1. 00 I . 171 
+----+-----+----++----+-----+----+ 
+-------------------+ 
!Recruitment I 
+----+---------+----+ 
!Labll Value/ CVI 
+----+---------+----+ 
IR95 I 253331 .391 
IR96 I 253331 .391 
+----+---------+----+ 
Stock numbers in 1994 are VPA survivors. 
•!> '~ ? 
'' ·"'· /''<j 
T a b l e  4 . 5 . 1 3  
S t o c k :  P l a i c e  i n  D i v i s i o n  V l l d  ( E a s t e r n  E n g l i s h  C h a n n e l )  
D a t e  o f  
a s s e s s m e n t  
~ 
1 9 8 9  
- -
1 9 9 0
1  
1 9 9 1  
1 9 9 2  
1 9 9 3  
1 9 9 4  
1 1  
1
A v e r a g e  F ( 3 - 6 , u ) .  
R e m a r k s :  
D a t e  o f  
a s s e s s m e n t  
1 9 8 9  
1 9 9 0  
1 9 9 1  
1 9 9 2  
1 9 9 3  
1 9 9 4  
R e m a r k s :  
I  
0 . 3 8 4  
0 . 5 0 0  
0 . 5 1 2  
0 . 4 6 8  
0 . 4 5 3  
1 9 8 8  
A s s e s s m e n t  Q u a l i t y  C o n t r o l  D i a g r a m  1  
A v e r a g e  F ( 2 - 6 , u )  
Y e a r  
1 9 8 8  
1 9 9 3  
0 . 3 4 4  
0 . 5 4 8  I  0 . 5 6 4  
0 . 5 6 6  0 . 6 0 7  0 . 5 8 0  
0 . 4 7 6  0 . 5 0 7  0 . 5 2 5  0 . 5 7 7  
0 . 4 9 2  0 . 5 4 4  0 . 5 6 6  0 . 7 1 3  0 . 6 5 6  
A s s e s s m e n t  Q u a l i t y  C o n t r o l  D i a g r a m  2  
E s t i m a t e d  t o t a l  l a n d i n g s  ( t o n n e s )  a t  s t a t u s  q u o  F  
Y e a r  
1 9 8 9  1 9 9 0  
I  
9 8 5 1  
I  
9 9 0 4  9 7 0 3  
7 5 5 8  
6 5 9 4  6 4 0 6  
8 0 4 9  
6 6 3 5  
6 6 9 5  6 6 2 5  
\  
S Q C
1  
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2  
C u r r e n t  
1
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Table 4.5.13 Continued 
Stock: Plaice in Division Vlld (Eastern English Channel) 
Assessment Quality Control Diagram 3 
Recruitment (age 1) Unit: thousands 
Date of Year class 
assessment 
1988 1989 1994 
1989 
1990 (49700) (35600) 
--
1991 I (22009) (23216) 288541 288541 
~ ~; ~t ~~~~~~; ~~~ l~ t ~~~l ~ ~~~~~~~~~ ~ ~: 
1992 I 23395 (23095) (21107) 272442 272442 
1993 18782 22986 30926 33556 291923 291923 
1994 16713 18707 20097 33502 19660 (19364) 
1Geometric mean 1980-1987. 2Geometric mean 1980-1989. 3Geometric mean 1983-1990. 4Geometric mean 1980-1991. 
Remarks: Figures in brackets are estimated from recruit surveys. 
11 
Date of 
assessment 
1989 
1990 
1991 
1992 
1993 
1994 
1Forecast. 
I 
I 
I 
I 
1988 1989 
11163 I 12025 
10911 I 11627 
17788 17744 
13604 14712 
I 
Remarks: Not corrected for SOP. 
~i 'l4 
I 
I 
I 
Assessment Quality Control Diagram 4 
Spawning stock biomass (tonnes) 
Year 
1990 1991 
23462 24255 1 
12433 11127 97931 9468 1 
11557 9669 10052 9541 1 
17993 12670 11263 9511 
13788 10370 7757 7671 
I I 
104531 
7868 
I I 
110321 
8181 1 I 79311 
Table 4.5.14.- Plaice in Division Vlld. Catch per unit effort 
United Kingdom Belgium France 
Year Beam trawl Hastings trammel R.ye trawl Beam trawl Offshore trawl Inshore trawl 
(kglhr) (kg/days) (kg/day) (kg/hr) (kg/hr) (kg/hr) 
1978 15.5 12.4 
1979 8.2 16.5 
1980 12.0 24.4 
1981 16.0 31.2 
1982 13.3 24.5 
1983 21.6 14.8 36.2 187.9 
1984 18.5 12.9 73.4 25.9 301.5 
1985 19.9 17.1 117.0 31.8 224.9 527.2 
1986 27.7 17.5 121.2 34.9 221.1 701.4 
1987 15.5 36.6 144.0 33.7 318.0 843.0 
1988 8.9 44.2 189.9 40.7 316.8 1258.5 
1989 17.6 46.9 171.7 42.8 190.5 739.5 
1990 17.4 35.6 193.4 48.8 224.0 362.0 
1991 18.3 41.3 91.6 45.5 173.4 382.9 
1992 14.2 24.2 94.5 34.9 148.9 485.0 
1993 11.9 16.1 86.6 24.2 117.2 417.1 
Tabfe 4.5.15.- Plaice in Division Vlld. Effort data 
United Kingdom Belgium France 
Year Beam trawl(1) Hastings trammel R.ye trawl Beam trawl(1) Offshore trawl(1) Inshore trawl(1) 
('000 hr) ('OOOdays) ('OOOdays) ('000 hr) ('OOOhr) ('OOOhr) 
1980 29.8 
1981 24.4 
1982 29.8 
1983 2.9 26.4 1816.8 
1984 2.3 7.1 7.4 35.4 2801.7 
1985 7.9 6.7 6.4 33.4 6768.4 228.8 
1986 7.3 5.6 5.9 30.8 8069.0 411.2 
1987 24.3 6.2 7.4 49.3 6036.8 573.2 
1988 19.7 7.4 4.8 48.9 6004.3 942.2 
1989 24.6 8.3 5.6 43.8 5939.3 1044.1 
1990 32.8 18.4 4.3 38.5 7485.7 909.1 
1991 29.5 11.1 12.0 32.8 9537.7 967.0 
1992 35.0 18.0 11.8 30.9 9260.6 505.2 
1993 29.2 13.6 9.8 28.2 8981.0 544.6 
1. Corrected for HP 
445 
Table 4.5 16 ... Plaice in Division Vlld. English beam trawl survey numbers per hr raised to 
Sm beam trawl equivalent (mean no/rectangle, average across rectangles). 
Age I 1 2 3 4 5 6 7 8 9 1 0+ 1 + 3+ 
1988 26.47 31.33 43.75 6.96 4.64 1.51 0.77 0.70 0.60 1.21 117.94 60.14 
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Table 4.5.17.- Plaice in division Vlld. Survey Indices of recruitment 
VPA En~lish YFS English BTS French YFS French CGFS 
Year ('000) 0 gp 1 gp 1 gp 2 gp 3 gp 0 gp 1 gp 0 gp 1 gp 2 gp 
class 
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Table 4.5.18.- Plaice in VIId. Trial RCT3 with age 0. 
Analysis by RCT3 ver3.1 of data from file 
p7drcc93.csv 
7D PLAICE - AGE 0 - all indices*10 - WG94 
Data for 3 surveys over 14 years : 1981 - 1994 
Regression type = C 
Tapered time weighting applied 
power = 3 over 20 years 
Survey weighting not applied 
Final estimates shrunk towards mean 
Minimum S.E. for any survey taken as .20 
Minimum of 4 points used for regression 
Forecast/Hindcast variance correction used. 
Yearclass = 1991 
I-----------Regression----------1 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
eyfsO 1. 43 4. 69 1.13 .121 10 2.91 8.85 1. 439 .019 
fyfsO .42 8. 68 .17 .631 7 3.44 10.14 .231 .728 
fbtO 
VPA Mean = 10.19 .392 .253 
Yearclass = 1992 
I-----------Regression----------I 1-----------Prediction---------1 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
eyfsO 1. 44 4. 65 1.13 .122 10 2.94 8.87 1. 455 .019 
fyfsO .43 8.67 . 18 . 629 7 3.13 10.01 .232 .729 
fbtO 
VPA Mean = 10.19 .395 .252 
Yearclass = 1993 
I-----------Regression----------1 1-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
eyfsO 1. 44 4. 62 1.14 .123 10 3.33 9.41 1. 412 .025 
fyfsO .43 8.66 .18 .626 7 2.28 9.64 .274 .661 
fbtO 
VPA Mean = 10.18 .398 .314 
Yearclass = 1994 
I-----------Regression----------I I-----------Prediction---------I 
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 
eyfsO 1. 44 4. 60 1. 14 .126 10 4.11 10.51 1. 405 .076 
fyfsO 
fbtO 
VPA Mean = 10.18 .402 .924 
Year Weighted Log Int Ext Var VPA Log 
Class Average WAP Std Std Ratio VPA 
Prediction Error Error 
1991 25076 10.13 .20 .13 .41 
1992 22788 10.03 .20 .13 • 40 
1993 18182 9.81 .22 .18 .66 
1994 27001 10.20 .39 ,09 .os 
4 !4 7 
Figure 4.5.1.- Plaice in Division Vlld. Catchability residual plot per age (US). 
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Fig_.- 4.5.4.- Plaice in Division Vlld. Fish stack summary. 
m 
Cl) § 
E-l 
LANDINGS 
12000 
10000 
8000 
6000 
---------------------------;l\----- ------------
----------- / ~ ------------- ______________ \ ____ _ 
-~//------------~ 
4000 
2000 
0 +-~~~~~--~~~~~~~~ 
1980 1982 1984 1986 1988 1990 1992 
16000 
14000 
12000 
Spawning stock biomasse at 
spawning time 
----------------------- --------------- --------· 
m 10000 
Cl) 
---------------------~----- -~---------- ---
---------------j ------------------- -------
§ 
E-l 
8000 
6000 
4000 
2000 
-___ /---=:::~--- ----------------------- ---· 
0 +-~~~~------~--~~~--~ 
1980 1982 1984 1986 1988 1990 1992 
0.8000 
0.7000 
0.6000 
0.5000 
l:z.i 0.4000 
0.3000 
Average Fishing mortality 
age 2-6 
::::::::::~:::::~\ 
0. 2000 -+----------------------------------------------· 
:: ~::: r--.- --~ ---.----.- --~-- -,-- -~- -- ~-- -.---~ -- -~-- -.--- ·. 
1980 1982 1984 1986 1988 1990 1992 
~cruits age 1 
7 0 ---------------------------------------------------------
~ 60 
0 
·r-f ~ 50 
~ 
·r-f a 4o 
t:: 
·r-f 30 
~ 
~ 20 
~ 10 
Q j!· .-J I· ·I I· ·1 1t ··!," ·1 11· ·I I· ·! 1! · ·IJ · ! 1 !· ·1 11· ·1,1· ·1 11 111 111 1 1 
1979 1981 1983 1985 1987 1989 1991 1993 
Year class 
451 
Fi~.- 4.5.5.- Plaice in Division Vlld. Stock recruitment 
70 
60 
50 
-fll 
6 
·r-1 
r-1 
r-1 40 
·r-1 
a 
-
..-I 
a; 
~ 
fll 30 
+> 
·a 
!-! 
0 
~ 
20 
10 
0 
-l tl 2 
1111185 I 
I 
Fhigh=O . 19 kg /R 
(F=O. 70) 
F93=Fmed=0.37 kg/R 
{F=O. 48) 
/
. 91 / 
•84 1118/ 
•81 0'") / 
/
;? •87 
/•80 92 111190 1189 •88 
j/ 
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 
Spawning stock biamass (tonnes) 
-VJ E 
0 
L. 
0\ 
__... 
~ 
:J 
"-
u 
Q) 
L. 
L. 
Q) 
a.. 
~ 
Q) 
>= 
;.,!;;.. 
c.r~ 
~ 
300 
250 
200 
150 
100 
50 
0 
FISH STOCK SUMMARY 
STOCK: Plaice in the English Channel, Eastern (Fishing Area Wd) 
10-10-1994 
Long term yield and spawning stock biomass Short-term yield and spawning stock biomass 
---Yield 
- -SSB 
F93 
F rnP.cl 
0.0 o. 1 0.2 0.3 0.4 0.5 0.6 0. 7 0.8 0.9 1.0 
Average fishing mortality (ages 2-6,u) 
(run: AT_YR93) C 
6000 
5000 
4000 
3000 
2000 
1000 
0 
....... 
L. 
0 
....... 
(fJ 
L. 
0 
V 
~ 
....... 
0 
-
(fJ 
E 
0 
"-
C)\ 
__... 
....... 
:J 
L. 
u 
V 
L. 
L. 
V 
a.. 
(]) 
(/") 
(/") 
10000 
9000 
8000 
-
7000 
VJ 
Cl) 
c: 
c: 6000 0 
....... 
__... 
l() 
Ol 5000 
Ol 
c: 4000 
"0 
Cl) 
>= 3000 
2000 
1000 
0 
---Yield 
- - -SSB 
-
"" / 
, 
-
/ V 
/ V i' .. 
' 
, 
...... / ' 
' ...... 
'/ " ~ ....... 
I~ .. ....... - ............ 
...... 
I r""' ...... 
...... 
- I f-
I j 
I -
. . . I I 
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
Average fishing mortality (ages 2-6,u) 
(run: AT93) D 
~~ 
~ 
I'D 
~ 
01 
0'1 
I 
liltcl 
0 1-' 
11 flJ (!) ..... 
a a 
~ (j) 
~ ..... 
. ::; 
t:J 20 ..... 
< 
..... 
tll 
..... 
0 18 
::; 
....... ~ L. 0 
H 16 ....... 
0.. (fJ 
L. 
0 K: V 
..... 14 ~ (I) 
1-' ....... 
0.. 0 
-
'"d 12 (fJ (1) V li c 
11 c: 0 (I) 10 ..... a 
0 a 0 
..... 0 rt 8 
- ~ 
__... 
lO 0.. Ol 
6 Ol tll 
::r 
0 s li 
4 (]) rt 
(/") rt 
I'D (/") 
~ 2 
0 
I I I I I I 
0 0 0 0 0 0 0 0 0 0 <::JC:·OOC>OOC• A C::!! 
(Jl t+=o w N 1----' 0 1----' N w t+=o 1----'ol----'rvw~<.nm -J OJ (D ~lO "< 
.-+ Jl) 
.&:la HF94 HF94 0 ~ in P> (/) MT4 0" (1) ~ (1) ::I I N3 TN.H3 IF (/) ;::;: lJ 
WS4 -· <t P> 
:oH3 N3 ~.~· ()' (f) ::1 () (1) 
M'l'3 "Cl --!O ~ ~~ ::1 WS3 sH3 CJ 
::X:: (D () <" N2 1-'· (i)' ij)' ;:J 
::1 ()' K94 LQ WH2 0 .-+ 0 (/) ::1 
MT5 (f) ;:J ro :::; e-t {jJ 
wss 0 N2 P> c:: 
() r< !a. N4 (';"' 1-'· ()" (j) 
sH2 (D a: (1) MTlO tr 1-' (1) ::1 
WSlO 1-'· 0... ~ Ill 0 ;:::+: 
MT2 !::1 N4 1----' <' P> 1._0 ~: 
()) 1._0 WS2 {jJ ~ 11> WH4 ::1 Nl j:U 1----' ~ sH4 1._0 1._0 sH4 v;· MT8 (Jl s. WS8 K94 (/) =r N7 0 
sH2 ;::J. WHl or MT9 ~ 3 
-0 ~ (1) 
() 
Jl) 
~ 
I I I I I I I 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 
(Jl t+=o w N 1----' 0 1----' N w fl:::> N 0 N ~ ()') CO 
HF95 HF95 HF94 
sH3 HF94 
MT3 
Nl N2 
WS3 (f) 
MT5 "Cl WH3 P> 
WS5 s N3 N3 1-'· ::X:: MT4 ;:J WH4 
WS4 LQ 0 
N2. (f) WH2 0 ;:J 
sH4 e-t lO 0 
sH2 () Nl r< 
K95 (';"' 1-'· 
K94 tr sH4 (D 1-' 
MTlO 1-'· 0... ~ sH2 WSlO 1----' 
MT6 P> K94 1._0 {jJ 1._0 
WS6 {jJ (Jl 
N4 1----' N4 
R95 1._0 
MT2 1._0 WH5 ()') 
WS2 K95 M2 
M3 WHlO 
sH5 
MT9 M3 
~-: 
~a 
• 
Fig.4.5.8.- Plaice in Division VII d. Sensitivity analysis of short term forecast 
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Fig 4.5.9.- Plaice in Division Vlld. Sensitivity analysis of short term forecast. 
Cumulative probability distributions. 
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Figure 4.5.1 0.- Plaice in Division VI Id. Standardised CPU E. 
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Figure 4.5.11.- Plaice in Division Vlld. Standardised effort. 
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5 DATA FOR THE MULTISPECIES ASSESS-
MENT WORKING GROUP 
For a number of years there has been a standing request 
to the Working Group to provide quarterly catch at age 
and associated mean weights at age for the Multispecies 
Assessment Working Group. This year the request is for 
the same data by "sub-division of the North Sea". The 
actual sub-divisions are not specified and informal 
approaches to members of the Multispecies Assessment 
Working Group elicited a variety of answers ranging 
from ICES Divisions to statistical rectangles. In order to 
proceed in this matter a clear definition of the areal need 
should be specified. 
Clearly if the spatial resolution is statistical rectangle the 
task of retrieving the relevant data is significant. It 
should be remembered that a similar requirement was 
made for the STCF database and this was only achieved 
after the exercise was funded by the BC Commission. 
Although the data required for that database was even 
more detailed, it highlights a number of issues which 
need to be resolved. Some of these are: 
i) Most biological sampling schemes are based on 
sampling strata much larger than statistical rec-
tangles and the only way to obtain rectangle data is 
to derive artificial samples. 
ii) Not all sampling schemes are area based. Some, 
for example, are based on sampling vessels at 
particular landing sites regardless of where they 
have fished. This means careful thought would 
have to be given to allocating age compositions 
appropriately to each rectangle. 
iii) Many official statistics do not allocate catches to 
quarters of the year. Rules have been defined for 
dealing with this problem on a total area basis but 
the problem becomes much more severe when this 
has to be on a fine spatial scale as well. 
iv) Clearly the quantity of data records produced on a 
country/quarter/species/rectangle basis will be very 
large and can only be handled efficiently using 
electronic media. Given that the same problem 
faces other working groups, it is important that 
common exchange formats be agreed so that the 
data recipients are able to process the information 
without substantial extra work. 
v) Fine scale data are a potentially valuable resource 
and issues of confidentiality and ownership need to 
be defined and made explicit for any new database. 
Certain catch categories, such as discards and 
industrial catches, when available on a fine scale, 
are particularly politically sensitive. 
Many members of the Working Group felt that it was 
unlikely that it would be possible to produce fine scale 
data from their country easily. In view of the magnitude 
of the task, the need to specify exactly what is required 
and the points discussed above, the Working Group 
recommends that an ad hoc data workshop should be set 
up with a chairman from the Multispecies Assessment 
Working Group who, as customer, would be in a posi-
tion to specify data needs. This ad hoc group could 
specify exchange protocols and organise the work in 
such a way that the task would not have to be repeated 
unnecessarily. 
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